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Terramycin in Urinary Tract Infections 


R. Gorpon Douctas, M.D., THomas L. BALL, M.D., and 
Iona F. Davis, M.D., New York 


SUMMARY 


Terramycin® is an effective agent in the 
control of urinary tract infections with or- 
ganisms of the enteric group. 

The drug is tolerated by mouth and no 
serious side-reactions occur. In cases in which 
there is no organic or obstructive disease, the 
response toTerramycin as a urinary antiseptic 
is prompt and effective. In several cases in 
which there was severe organic and obstruc- 
tive disease and the organism was highly re- 
sistant, the course of the disease was not 
altered by giving Terramycin. 


ERRAMYCIN®* is a new antibiotic yielded by 

the recently discovered actinomycete, streptomy- 
ces rimosus. It is a crystalline amphoteric substance 
which can be chemically reacted with certain acids 
or bases to form crystalline salts. In the dry crystal- 
line state Terramycin and its salts possess good sta- 
bility at 25°C. A unit of Terramycin is equivalent 
to one microgram of the pure amphoteric com- 
pound. The activities of the salts of Terramycin are 
stated in terms of the equivalent weight of pure Ter- 
ramycin. The hydrochloride, the sulfate and the true 
sodium salt of Terramycin have been shown to main- 
tain their potency for several weeks at 50° C. Aque- 
ous solutions of Terramycin showed no loss of po- 
tency in 20 days with a pH of 5.0 or below. 


From the Department of Obstetrics and Gynecology of 
the New York Hospital and Cornell Medical College. 

Guest speaker’s address before the Section on Obstet- 
rics and Gynecology at the 79th Annual Session of the 
ene Medical Association, April 30-May 3, 1950, San 

iego. 

*Terramycin is made by Charles Pfizer & Co., Inc. 


ABSORPTION AND EXCRETION 
The drug is rapidly absorbed by either the oral 


or parenteral route. After intramuscular injection 
it can be recovered in the bloodstream for 24 
hours. Within two hours it appears in the urine in 
amounts proportionate to the serum concentration. 


The absorption of Terramycin from the gastrointes- 
tinal tract results in a good serum concentration 
within a few hours, and as much as 40 per cent of 
a single oral dose has been recovered in the urine. 
It is probable that a considerable amount of Terra- 
mycin is excreted in the feces. It changes consider- 
ably the bacterial flora of the gastrointestinal tract. 
In the patients so far treated no deleterious effects 
were noted from the suppression of some organisms 
or over-growth of others in the intestines. 


Terramycin, like other antibiotics, traverses the 
placental barrier and may be found in the cord 
blood. This is true after the administration of as 
little as 2 gm. during labor. It does not appear to 
have any harmful effects on the newborn. 


MATERIALS AND METHODS 


Terramycin was used in 32 instances for treat- 
ment of urinary tract infection in patients on the 
obstetrical and gynecological service. Cultures of 
urine and urinalyses were done daily, and sensitiv- 
ity tests to the amphoteric and in some cases to the 
hydrochloride forms of Terramycin were run by the 
tube dilution method. The temperature chart, the 
amount of pyuria, symptoms and the degree of con- 
trol of the bacilluria were observed to evaluate the 
effectiveness of the agent. Results were considered 
to be good, equivocal, or poor on the following 
basis: A good result was recorded when in 72 hours 
or less the temperature fell to normal, the pyuria 
cleared, a negative culture was obtained and the pa- 





464 


tient was symptom-free. Equivocal results were re- 
corded when those responses did not take place until 
later, or when bacilluria with mild symptoms per- 
sisted, although the other criteria were met. If 
Terramycin did not alter the course of the disease, 
the result was recorded as poor. 


The group of patients treated included some with 
mild infections such as postoperative cysto-ureteritis 
and pyelonephritis of pregnancy. Several had severe 
organic and obstructive disease of the urinary tract. 
These patients had operations such as radical re- 
moval of carcinoma of the cervix with bilateral 
nephrostomy, wet colostomy with uretero-intestinal 
anastomosis or skin transplants. 


DOSAGE AND TOLERANCE 


A suggested dosage schedule is shown in Table 1. 
If the patient has no organic or obstructive disease, 
a dose of 250 mg. every six hours for the first five 
days and 250 mg. twice a day for the following five 


TABLE 1.—Suggested Dosage Schedule for Terramycin 
(10 Days) 


Days 1-5 Days 6-10 


No organic or obstructive dis- 
ease and B. coli or A. aero- 


genes isolated 250 mg. every 250 mg. twice 


six hours daily 
With organic or obstructive 
disease or if Ps, aeruginosa 


or P, vulgaris is isolated 500 mg. every 250 mg. every 


six hours six hours 


days is recommended. If organic disease is present, 
the amount of Terramycin given should be doubled. 
It is usually important to continue therapy for ten 
days or longer to prevent relapse or persistent bacil- 
luria. The drug was tolerated well except for tran- 
sient nausea in a few instances. One severely ill 
patient who had had pelvic eviscerectomy for ad- 
vanced cervical carcinoma had vomiting after start- 
ing Terramycin, but in that case the abdomen was 
distended and the patient was not tolerating any- 
thing by mouth very well. The drug could not, there- 
fore, be directly indicted. 


COMPARATIVE SENSITIVITIES (IN VITRO) 


It must be emphasized that the clinical effective- 
ness of a drug does not necessarily parallel the in 
vitro sensitivity determined for the organism iso- 
lated in the case. Sensitivity tests roughly indicate 
susceptible organisms, but exceptions are repeatedly 
noted. Forty organisms isolated from the urinary 
tract were tested against the amphoteric form of 
Terramycin. Wide variations in resistance were 
noted (Table 2). Nineteen organisms were tested 
against Terramycin, aureomycin and chlorampheni- 
col for comparison. Tables 3 and 4 show the results 
of this study. 


RESULTS OF THERAPY 


The results with Terramycin were uniformly good 
in cases in which no organic or obstructive disease 
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TaBLeE 2.—Terramycin (Amphoteric Form) 
Sensitivity tests (mcg./ml.) * 


No. or- 

ganisms 0.2 0.4 0.8 1.6 3.13 6.25 12.5 25 50>50 
Ps. aeru- 
ginosa 18 
A. aero- 


genes 10 
10 


4 3 


*Organisms isolated from urinary tract. 


TaBLE 3.—Comparative Sensivity (in Vitro)* 
Strains of Ps. aeruginosa (mcg./ml.) 


Chloram- 


11 Organisms Aureomycin phenicol 


Terramycin 
6.25 
50 


*Organisms isolated from urinary tract. 


TABLE 4.—Comparative Sensitivity (in Vitro)* 
(mcg/ml.) 


Chloram- 


Organisms Aureomycin phenicol Terramycin 


A. aerogenes 50 25 
A. aerogenes 6.25 0.8 
A, aerogenes 8.138 6.25 
A. aerogenes 6.25 0.2 

50 

>50 

25 

P. vulgaris 25 


*All organisms isolated from urinary tract. 


existed (Table 5). The patients with pyelitis of 
pregnancy or simple postoperative cysto-ureteritis 
responded very promptly to Terramycin. There was 
a prompt drop in temperature, disappearance of py- 
uria and bacilluria, and symptomatic relief. In three 
instances P. vulgaris replaced the original offender 
in the follow-up cultures, but the patient was asymp- 
tomatic. The effect of Terramycin is remarkably like 
that of aureomycin in infection of this type. This 
observation is based on a comparison of results ob- 
tained with Terramycin with those obtained in a 
large group of similar cases in which aureomycin 
was used on the same dosage schedule. 

Five patients with organic or obstructive disease 
were treated. One had had pelvic eviscerectomy for 
advanced cervical carcinoma. She had a colostomy 
and bilateral ureterocutaneous transplants which 
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TABLE 5.—Terramycin Therapy in. 32 Urinary Tract 
Infections 


Results ——— 


Organism No. Cases Good Equivocal Poor 


No organic or obstructive 
disease: 


A, aerogenes 
Aerobic diphtheroids 


Aerobic non-hemolytic 
streptococcus 
Ps. aeruginosa 


With organic or obstructive 
disease: 


Ps, aeruginosa 
P. vulgaris 
A. aerogenes 


Totals 


were functioning well: Ps. aeruginosa were repeat- 
edly cultured from both sides. On Terramycin ther- 
apy there was a period of over two days when sev- 
eral cultures were negative for the organism. Sub- 
sequently, however, cultures were positive for Ps. 
aeruginosa despite continuation of the therapy. 


Another patient had a Stage IV carcinoma of the 
cervix. Bilateral nephrostomy had been done be- 
cause of ureteral obstruction and uremia. Cultures 
consistently grew Ps. aeruginosa. Again, for a tran- 
sient period after the start of therapy a few cultures 
were negative for the organism but the patient con- 
tinued febrile and there was no lessening of pyuria. 
The course of the infection and disease was not al- 
tered by Terramycin. 


Another of the five patients had had radical exci- 
sion of the cervical stump for carcinoma. Complete 
bilateral pelvic lymphadenectomy had been carried 
out, with the usual postoperative neurogenic blad- 
der. In addition, there was a double ureter on the 
right side, both parts of which emptied into the 
bladder with separate orifices. There was no hydro- 
nephrosis at the time the patient was treated: An 
indwelling catheter had been placed because of uri- 
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nary retention. Cultures showed Ps. aeruginosa. 
Bacilluria, pyuria and pain in the right costoverte- 
bral angle abated promptly when Terramycin was 
given. There was no relapse and the results in this 
case were considered good. 

The fourth patient, 34 weeks pregnant, had tuber- 
culosis of the left kidney and a ureterocutaneous 
transplant had been done. The right kidney had 
been removed. Acid-fast bacilli were observed on 
one smear but not on cultures. P. vulgaris was found 
in the routine cultures and several cultures also 
grew Ps. aeruginosa. Terramycin was given as 
shown in the dosage schedule, and 15 cc. of para- 
aminosalicylic acid was given four times a day. 
Pyuria cleared and pain and tenderness in the left 
costovertebral angle disappeared. The P. vulgaris 
was replaced by A. aerogenes and the latter grew 
on every subsequent culture despite continued ther- 
apy. This was a strange reversal of the usual picture 
in that an organism which usually is very sensitive 
replaced a resistant one. The result was considered 
equivocal because, although the patient had no py- 
uria or symptoms, bacilluria persisted. Para-amino- 
salicylic acid was continued for several additional 
weeks. After the start of therapy, acid-fast bacilli 
were not demonstrated on cultures and could not 
be recovered from inoculated guinea pigs. The pa- 
tient had uneventful delivery at term. 

The fifth patient in the group had recurrent car- 
cinoma of the endometrium with carcinomatosis. A 
space-occupying lesion of the left kidney was ob- 
served in an intravenous pyelogram. No hydro- 
nephrosis was observed, and A. aerogenes grew on 
cultures. Terramycin was given, the urine promptly 
became sterile, pyuria cleared and the patient be- 
came symptom-free. 

This new drug mathematically extends the num- 
ber of combinations of antibiotics and other urinary 
tract antiseptics that can be used. If symbiotic action 
can be proved, then the greatest field of usefulness 
may lie in determining the combinations that are 
effective in. any given resistant organism, long- 
standing organic disease, or after radical operation 
with ureteral transplants and obstructive disease. 
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Lateral Cysts and Fistulas of the Neck 


ConraD J. BAUMGARTNER, M.D., Beverly Hills 


SUMMARY 


The embryonic origin of lateral cysts and 
fistulas remains controversial. They are, how- 
ever, located in the general anatomic pattern 
of the embryonic thymic duct, which starts in 
the lateral pharyngeal wall and passes under 
the sternomastoid muscle to enter the medi- 
astinum. The cyst is a unilocular, semi- 
attached, non-translucent mass which has a 
tendency to become infected in 30 per cent 
of cases. 

The preauricular sinus occurs in front of 
the ear and is due either to a branchial cleft 
or an inclusion of one of the six primitive 
buds which form the external ear. 

Cystic hygroma is due to sequestrated lym- 
phatic channels. These are always multilocu- 
lar and rather invasive and may extend into 
mediastinum and arms. 

Diagnosis and treatment are considered in 
this presentation. 


i bes embryologic pathologic delineation of bran- 
chial cysts and fistulas remains controversial. 
There are those who believe that they are derived 
from a branchial cleft, chiefly the second which 
forms the cervical sinus. Among these are Rabl,1* 
Bailey,! Ladd and Gross, Malcolm and Benson. 
Other investigators are more inclined to follow the 
teaching of Wenglowski,!© who maintained, from 
observation of a large series of sections of embryos, 
that the lesions are the remains of the thymic duct. 
Among these are Lahey,® Meyer,!? Larson,!° and 
many others, including the author.” * 45 Interest- 
ingly enough, Neal and Pemberton,* in a recent re- 
port on 319 cases (incidentally, the largest series 
ever reported by any group) cautiously did not 
commit themselves. It is because of this controversy 
that the term “lateral cysts and fistulas” has come 
to be used by some instead of the term “branchial 
or thymic duct cysts and fistulas.” 

It cannot be denied, however, that these lateral or 
branchial neck anomalies follow the general ana- 
tomic location of the embryonic thymic duct, much 
as thyroglossal duct cysts and fistulas are located 
along the pattern of the embryonic thyroglossal 
duct. The thymic duct leaves the lateral wall of the 
pharynx and descends beneath the sternomastoid 
muscle and comes to rest in the mediastinum. These 


Chairman’s Address: Read before the Section on General 
Surgery at the 79th Annual Meeting of the California 
Medical Association, San Diego, April 30-May 3, 1950. 

From the Department of Surgery, College of Medical 
Evangelists, Los Angeles, and the Department of Surgery, 
Los Angeles County General Hospital. 


lateral cysts and fistulas occupy a similar anatomic 
position (Figure 1). They should not be confused 
with the preauricular sinus or cystic hygroma which 
are entirely different entities. 


INCIDENCE 


At the Los Angeles County General Hospital in 
the 20 years 1929-1949, diagnosis of branchial 
cysts or fistulas was recorded in 64 cases. The his- 
tories of 50 of the patients were available. A survey 
of these histories revealed that no distinction was 
made between the preauricular sinus and the lateral 
cyst or fistula. In 17 cases the lesions were preauri- 
cular and in 33 cases they could be classified as 
lateral or branchial cysts or fistulas. 


CLINICAL PICTURE 


Clinically the so-called branchial cyst usually 
manifests itself as a semi-fixed, uniform, painless, 
non-translucent swelling in the lateral side of the 
neck (Figure 2). The cyst is unilocular and may be 
as small as 1 cm. in diameter or it may almost fill 
the entire side of the neck. It is not attached to the 
skin and usually occurs in the upper third of the 
neck in a definite relationship to deeper portions 
of the anterior fibers of the sternomastoid muscle. 
Although the cyst may occasionally bulge posterior 
to that muscle, it invariably lies anterior to the caro- 
tid sheath. Distribution is equal between sexes, and 
between the right and left side. In one of the 33 
cases of record at Los Angeles County General Hos- 
pital, both sides were involved. 

The lesion may occur in persons of any age. In 
the series of 33 patients here reviewed, five were less 
than one year of age, and three of these were new- 
born. The oldest patient was 84 years of age. There 
were none between one and 10, but there were five 
between 10 and 20; 10 between 20 and 30; four 
between 30 and 40 years of age, and the remainder 
scattered in the older age groups. Duration also is 
variable. With the exception of the infant group, 
there was but one patient in the series, a 12-year- 
old boy, who had a history of the presence of a cyst 
since birth. The remainder had a history of dura- 
tion varying from several days to many years. In 
a majority of cases, the lesion had existed only a few 
months. Trauma was not given as a precipitating 
factor in any case. 

Ordinarily a branchial cyst will give no trouble. 
Complications do occur, but these are mainly due 
to infections, not infrequently following a sore 
throat. Thirty per cent of the patients in the pres- 
ent series had had previous infections with one to 
many incisions and drainage. Twenty per cent of 
the patients had infection at the time of admission 
to the hospital. Other complications also occur. 
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Cough due to vagal irritation has been reported. 
One of the patients with this complication had diffi- 
culty in breathing and swallowing because of pres- 
sure from a large cyst. In another patient, purulent 
thyroiditis in a nodular goiter developed a few days 
after an infected branchial cyst was incised and 
drained. Still another had brachial plexus neuritis 
following an infection of the cyst. Although carci- 
noma is occasionally reported, there were none in 
the present series. Likewise, Neal and Pemberton,!* 
in a series of 319 cases, did not find a single in- 
stance of carcinoma. They made the statement that 
the diagnosis of branchial carcinoma is probably 
erroneous. 

The incidence of branchial fistula is about one- 
tenth that of branchial cyst. Although it is fre- 
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quently produced by ill-advised incision and drain- 
age, true congenital fistula does occur. The opening 
of the fistula may occur at any level but has a defi- 
nite relationship to the anterior border of the 
sternomastoid muscle (Figure 3). The discharge is 
usually a milky, mucoid material. The tract almost 
universally follows a course just beneath the an- 
terior fibers of the sternomastoid muscle up to the 
point beneath the mid-portion of the posterior belly 
of the digastric muscle, where it arches medially, 
usually over the hypoglossal nerve, to enter the lat- 
eral wall of the pharynx in the vicinity of the tonsil 
(Figure 1). Because of this connection, bouts of in- 
fection following a sore throat are commonplace. 
Both cysts and fistulas are lined with stratified 
squamous epithelium on a lymphoid stroma. It is 


Figure 1.—Schematic drawing of anatomy of the branchial fistula. External opening is along anterior border of the 

sternomastoid muscle. The tract then goes beneath the cervical fascia and the anterior fibers of the sternomastoid. It 

asses beneath the mid-portion of the posterior belly of the digastric muscle and enters the lateral wall of the pharynx. 
his roughly corresponds to the course followed by the embryonic thymic duct. 
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Figure 2.—Showing usual location of the branchial cyst 
in the upper third of the neck and in relation to the an- 
terior fibers of the sternomastoid muscle. Branchial cyst 
is always unilocular. 


Figure 3.—Right branchial fistula, showing discharge 
and outline of lower portion of the tract. 


the similarity of the course of the embryonic thymic 
duct and branchial fistula which has led many ob- 
servers to believe that the fistulas are vestiges of 
the thymic duct and therefore should not be called 
“branchial fistulas” at all. The term “pharyngo- 
thymic duct cyst and fistula” would be more appro- 
priate. The term “lateral cysts and fistulas” is 
strictly one of appeasement. 


DIFFERENTIAL DIAGNOSIS 


If there is a unilocular, non-translucent cystic 
swelling or fistulous tract occurring in relation to 
the deep anterior portion of the sternomastoid mus- 
cle, branchial cyst or fistula is probable. If aspira- 
tion yields cholesterol crystals, the diagnosis is 
assured. 

Other lesions which must be considered in differ- 
entiation, however, are thyroglossal cysts and fis- 
tulas, carotid body tumor, dermoid cysts, inflam- 
matory and tuberculous adenitis, aberrant thyroid 
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material, lipoma, sebaceous cyst, neurofibroma and 
cystic hygroma. 


Thyroglossal fistulas and cysts occur in the mid- 
line and invariably move when the patient swallows. 


Carotid body tumors fortunately are rare. Only 
three were recorded in the Los Angeles County Gen- 
eral Hospital in 20 years. Such tumors, as Lahey® 
has pointed out, lie deeper than do branchial cysts 
and fistulas. Other distinguishing features are that 
they may be moved laterally but not vertically, they 
transmit pulsation, and bruit may be present. If 
doubt exists, aspiration should be done, as the risk 
associated with the removal of a carotid body tumor 
is decidedly greater than that associated with the 
removal of a branchial cyst. The author knows of at 
least one instance (elsewhere) in which during 
operation to remove a carotid body tumor from a 
young patient, ligation of all carotid vessels appar- 
ently became necessary, resulting in hemiplegia. As 
Lahey? pointed out, since the danger of malignancy 
is not great and the operation itself is hazardous, 
it ought not be undertaken without careful consid- 
eration. 


A dermoid cyst may not be differentiated until 
its contents of hair and fluid are examined. Inflam- 
matory reaction in nearby lymph nodes is often 
bilateral and may involve any of numerous nodes. 
The involved nodes are tender, and usually the in- 
flammation can be traced to the offending focus. 
Tuberculous nodes are hard and matted, the dis- 
charging sinus tract is undermined, and the dis- 
charge is caseous. 


Aberrant growth of thyroid material may occur 
anywhere in the neck, often along the jugular group 
of lymphatic nodes. All such lesions are without a 
doubt metastatic from carcinoma of the thyroid, 
and careful search will reveal a palpable nodule in 
the thyroid gland on the ipsilateral side in a fair 
proportion of cases. 


A lipoma is soft. As a rule it is more superficial 
than a branchial cyst or fistula, and if it is, the wavy 
contour of the overlying skin will be characteristic. 
Aspiration may occasionally be necessary to deter- 
mine whether a cyst exists. 

A sebaceous cyst is invariably superficial in the 
subcutaneous tissue, sometimes attached to the skin, 
with associated comedo. 

Neurofibroma is rare. It is firm, elongated and 
lies along the course of a major nerve. The exact 
nature of the lesion may not be determined pre- 
operatively, but the discovery (at exploration) of 
a nerve stalk at both ends establishes the diagnosis. 

Cystic hygroma occurs most frequently in the 
supraclavicular area. It is always multilocular and 
translucent, except in those cases in which hemor- 
rhage has occurred. 


TREATMENT 


Treatment of branchial fistula is by excision. 
The author formerly made an incision along the 
anterior border of the sternomastoid muscle, but 
now favors the more cosmetic “stepladder” incision 
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Figure 4.—Steps in excision of branchial fistula: (A) Elliptical incision around opening. (B) Tract is dissected up- 
ward as far as possible and a second incision is made (stepladder incision). (C) The tract is transferred into the upper 
incision. (D) Tract ligated (beneath digastric) flush with lateral wall of pharynx. 


as described by Lahey® and Bailey.! In this proce- 
dure, first an elliptical incision is made around the 
tract, which is then dissected upward beneath the 
investing cervical fascia as far as possible. A second 
incision is then made and the tract transferred into 
it. Further dissection is carried beneath the di- 
gastric muscle to the lateral wall of the pharynx 
where the stump may be ligated flush with the 
pharynx (Figure 4). The author used to invert the 
stump into the pharynx, but the results of this tedi- 
ous procedure were no better than those obtained 
by ligation flush with the pharyngeal wall. 

A branchial cyst should be excised before infec- 
tion appears. In about 20 per cent of cases infection 
will be present when the patient is first observed. 
Removal then is inadvisable — in fact technically 


difficult or impossible—and operation should not 
be carried out until the infection has completely 


subsided. 


If the patient is in early infancy, excision may be 
deferred. In the present series none of the five in- 
fants less than one year of age were operated upon, 
although aspiration was done in one case. Old age 
itself should be no deterrent to excision. None of the 
four patients over 60 years of age in the Los An- 
geles County General Hospital series was operated 
upon, but in all four there was pronounced evidence 
of cardiovascular disease. 


Treatment of the group between old age and in- 
fancy was as follows: Excision was performed on 
all five of the group between 10 and 20 years of age. 
In the group of 10 patients between 20 and 30 years 
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of age, one was not operated upon because of se- 
vere asthma. Two were admitted three times for 
incision and drainage of an infected cyst, and exci- 
sion was finally carried out. In one case, incomplete 
removal of an inflamed cyst was followed by bra- 
chial plexus neuritis which led to exploration of the 
brachial plexus by a neurosurgeon. The remaining 
six patients in that age group had primary excision. 
Primary excision of the cyst was done in all four 
patients between 30 and 40 years of age. Of the 
five patients between 40 and 60 years of age, one 
had pronounced dyspnea caused by pressure of a 
large cyst. Partial relief followed aspiration, and a 
few days later the cyst spontaneously discharged 
into the pharynx with complete relief. The patient 
was readmitted three years later with carcinoma of 
the cervix of the uterus, and at that time no note of 
abnormality in the neck was made in the history or 
in the record of physical examination. One patient 
in this age group had an infected fistula leading 
into a cyst. Following incision and drainage, puru- 
lent thyroiditis developed in a nodular goiter, and 
the involved lobe was resected. One patient was not 
treated. Two had primary excision. There were no 
deaths. 

For removal of the branchial cyst the author pre- 
fers a horizontal incision in a crease of the skin, 
with the skin flaps reflected well beneath the pla- 
tysma muscle. The cervical fascia is then incised 


Figure 5.—Branchial cyst which at previous operation 
was inflamed with no line of cleavage, was packed and 
three months later excised with a portion of skin. Line of 
cleavage readily found after all inflammation had subsided. 
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along the anterior border of the sternomastoid mus- 
cle. The approach should always be in front of the 
muscle even though the cyst may bulge posteriorly, 
as the cyst always extends anteriorly to the carotid 
sheath. It may be necessary to reflect the sterno- 
mastoid muscle considerably laterally, or even to 
section a portion of it, but this is less hazardous 
than a posterior approach which first encounters 
the carotid sheath. An infected cyst should never be 
removed; operation should be withheld until several 
months after all inflammation has subsided and a 
line of cleavage between cyst wall and surrounding 
tissue has become established. In three instances 
operation was done too early, inflammatory reaction 
was encountered and no line of cleavage could be 
made. In these circumstances the cyst wall was 
simply opened, touched with iodine, and packed 
with gauze which was periodically replaced for a 
period of several weeks. In one case destruction of 
the wall of the cyst had ‘evidently been complete, as 
there was no recurrence of the lesion in 18 months. 
In the other two cases, the cyst recurred within a 
few months after the packing had been removed. 
A definite line of cleavage was then found and total 
excision was possible (Figure 5). In the acutely 
inflamed stage antibiotics and compresses should be 
used. Aspiration may suffice to relieve pressure in 
some cases but in others incision and drainage will 
be necessary. 


Figure 6.—Preauricular sinus with excoriation of skin 
from prolonged discharge. 
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PREAURICULAR SINUS 


In cases in which a preauricular sinus occurs, the 
abnormality is invariably present at birth. The 
opening is usually in front of and at a level with 
the upper portion of the ear (Figure 6). Inasmuch 
as the tract is lined with epithelium and containing 
vestiges of skin, sweat glands, sebaceous glands 
and hair follicles, there is often secretion of seba- 
ceous debris deep in the tract. This may result in 
resistant infection, abscess and cellulitis. The con- 
dition may be noted in early infancy and child- 
hood. In the present series there were ten patients 
with this entity. Six of them were less than seven 
years of age. One of them was only six months and 


Figure 7.—Cystic hygroma in usual location of supra- 
clavicular area. It is soft, multilocular, translucent and 
contains a clear straw-colored material. 


Figure 8.—Cystic hygroma filling entire neck and medi- 
astinum (cervicomediastinal cystic hygroma). 
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another seven months of age. The majority of the 
older children had history of recurrent bouts of in- 
fection, some with previous incision and drainage. 
In three cases the lesions were bilateral; and in one 
of these there was also bilateral (so-called) bran- 
chial fistula of the neck. Only one other patient, 
however, had other congenital anomalies—acces- 
sory thumbs. 


Such sinuses should be excised before infection 
sets in. Often, however, severe infection is present 
when the patient is first observed. In such cases 
there must be a period of preliminary treatment 
with compresses, antibiotics and diligent removal 
of the debris from the tract or incision and drainage 
of an abscess. 


Two of 16 patients with preauricular sinus in this 
series were not treated. One was treated only with 
compresses. Three were treated with compresses 
followed by incision and drainage of an abscess. In 
nine cases excision was carried out. In one case 
excision was attempted but was not successful. 


Whether these tracts originate from the first 
branchial cleft or from inclusion of the primitive 
six nubbins that form the external ear, they would 
not be expected to go deep and should stop at about 
the level of the membrana tympani. In the present 
series, most tracts went directly inward, ending 
about at the level of the ear drum and in close rela- 
tion to the external auditory canal, although in one 
case the tract was described as going directly into 
the parotid gland and in another as going directly 
beneath the zygoma. 


Figure 9.—X-ray view of chest of infant shown in Figure 
o shows extensive involvement of mediastinum and left 
chest. 
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Figure 10.—Cystic hygroma involving not only right 
supraclavicular space but also entire arm and axilla. 


Figure 11.—Cystic hygroma specimen from the neck, 
showing multilocularity and tendency to insinuate around 
important structures. Note probe in internal jugular vein. 


CYSTIC HYGROMA 


Cystic hygroma is much less common than the 
branchial cyst. Reports of only five could:be found 
in the records for the past 20 years at the Los An- 
geles County General Hospital. 

Cystic hygroma is caused by sequestration of em- 
bryonic lymphatic vessels. It manifests itself at or 
shortly after birth as a soft multilocular, translu- 
cent, cystic swelling which is usually located in the 
supraclavicular area (Figure 7), although it may 
be found anywhere in the body. Clumps of cystic 
masses may be extended across the entire neck 
(Figure 8) and down into the mediastinum (Fig- 
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ure 9) causing obstructive dyspnea. Extension down 
the arm may occur, causing not only disfigurement 
but also disability (Figure 10). The cystic mass is 
filled with a straw-colored material, and hemorrhage 
into some of the cysts is commonplace. Diagnosis is 
usually made from the location and the usual multi- 
locularity, translucency, and the presence of straw- 
colored material. Although excision is the only pos- 
sible method of relief, the surgeon and the patient’s 
family must be forewarned that removal of the more 
complicated lesions is not a simple procedure. The 
multilocular cysts and surrounding fibrous trabecu- 
lae have a tendency to insinuate between or to sur- 
round important structures (Figure 11). 

In cervicomediastinal hygromas the portion in the 
neck should be removed first, as occasionally a 
great part of the mediastinal projection can thereby 
be relieved (Gross and Hurwitt’). 

Complete removal may be simple in some cases, 
in others difficult or technically impossible. Because 
of possible mediastinal involvement, roentgen study 
of the chest should be done in all cases of cystic 
hygroma. 
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The Use of Raw Foods as Skin Testing Material 
in Allergic Disorders 


Giacomo R. Ancona, M.D., and Irwin C. SCHUMACHER, M.D., 
San Francisco 


SUMMARY 


Frozen foods for skin testing were pre- 
pared, stored and used by a simple, practic- 
able, and inexpensive method. 

The capacity of raw foods to produce im- 
munologically positive skin reactions by the 
scratch test method was reaffirmed. 

Storage in the frozen state for several 
months and thawing immediately before us- 
ing for one series of tests did not affect the 
allergenic properties of the material. 

Raw foods were found to be innocuous to 
the skin and non-urticariogenic in allergic as 
well as in non-allergic persons. 

Raw foods, by the scratch test method, in- 
duced true positive reactions of a larger size 
and in greater numbers than the correspond- 
ing commercial extracts in the same series of 
subjects tested. 


T has been repeatedly demonstrated that skin tests 

to determine sensitivity to specific foods in cases 
in which allergic reaction to foods is clinically ob- 
vious are not satisfactory: Often in the presence of 
food sensitivity, well established by history and 
clinical trials, reaction to skin test is negative; often 
positive reactions, the clinical value of which cannot 
be proved, are elicited. 


The reason for this is not entirely understood. 
One important factor is the variation in the content 
of the specific antigens present in most of the testing 
materials. It may be that in the preparation of the 
extract insufficient amounts of the allergenic por- 
tions of the foods are concentrated into it. Or it 
may be that some of the antigenic fractions are de- 
stroyed or are not maintained in an active state. 
This latter point was clearly demonstrated by Tuft 
and Blumstein?: ? who showed in 1942 that the stan- 
dard extracts made from fruits lacked a thermola- 
bile fraction capable in some cases of inducing 
clinical symptoms and different from another frac- 
tion which was thermostabile. This thermolabile an- 
tigenic fraction was present in the fresh and rapidly 
frozen material, was greatly reduced by Seitz filtra- 
tion, was destroyed by heat in canning or cooking, 
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versity of California School of Medicine, San Francisco. 
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and disappeared in three to four days at usual re- 
frigeration temperature. 

Strauss and Spain! stated that “the more com- 
pletely the antigen in the extract form retains the 
characteristics which it possesses in the natural state 

. the more precise and the more accurate the cu- 
taneous test will be. Indeed, it would be ideal if it 
were possible to perform the tests with the antigens 
in their natural fresh state or original condition.” 

Impracticable in the past, except in occasional in- 
stances, this has become easy to do with the advent 
and common use of the freezing units. The authors 
have developed a simple and inexpensive method 
for the preparation, storage and application of foods 
as skin-testing materials. 

Each food was collected in the fresh state and 
according to its physical properties reduced to a 
powder or to a pulp. An electric blender was found 
most useful for the purpose. The material was di- 
vided into shell vials of 2 cc. capacity, closed by 
clean cork stoppers and immediately stored in a 
freezing compartment. 

Later, small packages were assembled into units 
containing a complete series of the different foods. 
A few minutes before the material was to be used 
for testing, a package was removed from the freezer 
for thawing. Scratch tests were performed employ- 
ing one-tenth normal sodium hydroxide or one- 
fiftieth normal sodium hydroxide with 30 per cent 
glycerin as a moistening agent. Remnants of the test 
material were discarded. 


Fifty-one foods were chosen as representing gen- 
erally the important members of the zoological and 
botanical groups commonly used in the authors’ 
locality. They were: 


Beef 
Chicken 
Lamb Buckwheat 
Pork Cinnamon 
Egg Vanilla 
Cow’s Milk Black Pepper 
Sea Bass Ginger 
Halibut Lettuce 
Salmon Spinach 
Sole Cabbage 
Crab Mustard 
Shrimp Lima Bean 
Clam Soy Bean 
Green Pea 
Peanut 
Garlic 
Onion 


Rice 
Corn 


Potato 
Tomato 
Carrot 
Celery 
Pineapple 
Cantaloupe 
Banana 
Coconut 
Apple 
Almond 
Peach 
Strawberry 
Orange 
English Walnut 
Cocoa 
Coffee 

Tea 


Scratch tests were made with the frozen food 
materials and with one to three different brands of 
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reputable commercial extracts, all at the same time 
and on homologous sites on the skin. It was con- 
firmed that raw foods have the capacity to produce 
by the scratch method immunologically positive 
skin reactions. Moreover, such testing materials 
proved to be innocuous to the skin and non-urti- 
cariogenic in allergic as well as in non-allergic per- 
sons. There were slight erythematous reactions to 
a few foods, such as spinach and tomato, but they 
did not constitute a difficulty in the interpretation 
of the reactions. 

Storage in the frozen state for several months and 
a single thawing immediately before use for one 
series of tests did not affect the allergenic proper- 
ties of the materials. 

Comparative studies were carried out in 66 per- 
sons, the majority of whom had allergic diseases of 
various types. Forty-three of the subjects had en- 
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tirely negative reactions to scratch tests with both 
types of materials. Twenty-three had positive re- 
action to at least one food in tests with one or an- 
other of the preparations. In this group it was 
demonstrated that fresh frozen foods, used as test- 
ing material by the scratch method, induced true 
positive reactions of a larger size and in a greater 
number of the subjects than did the corresponding 
commercial extracts (Table 1). 

Of the 51 foods used in the tests, 41 elicited posi- 
tive or doubtful reactions in at least one of the 23 
subjects. The total number of reactions to frozen 
food preparations was 140 (128 positive, 12 doubt- 
ful), against 84 reactions (58 positive, 26 doubt- 
ful) by the same subjects to standard extracts. 

There were only 12 instances in which the re- 
action to a frozen food was negative when the reac- 


TasLeE 1.—Results of Comparative Scratch Tests of Frozen Foods and Commercial Extracts in the 23 Patients 
Who Had Positive Reactions 


Subjects with Positive 
or Doubtful Reaction 


14 
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8 
6 
6 
6 
6 
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3 
5 
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4 
3 
4 
+ 
3 
4 
1 
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3 
3 
2 
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. Cantaloupe 
. Coconut 


. Pineapple a 
. Strawberry 1 
1 


128 12 


7-—— Reaction to Frozen Materials ——_, 
Positive Doubtful Negative* Points} 


-——Reaction to Standard Extracts——. 
Positive Doubtful Negative* Points+ 


41 é 3 4.5 
24 : 4 

26 6.5 
5.5 


NENWNWwH! 
KEENE RwWNWeE! NWkPUBUMNo 


Ne}: 


KBNN EN WEEN WNNE Wwe! 
ti 


RWORWHNRrNRFOOCSNOAMON Ue 
PWR WOSCrOOCOCSOF SAAS AINwe: 


: 
1 
1 
1 
12 344.5 58 


26 68 143 


*Under the heading ‘Negative’ are included those instances in which the test was negative to either the frozen 
food -or commercial extract when positive or doubtful with the other. 


+‘‘Points’’ are based on a iT of 0.5 for a doubtful positive and 1 to 4 for the positive, the value depending upon 


the degree of reaction—1-+ to 4 
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TABLE 2.—Comparison of the Degree of Positive Reactions to Frozen and Standard Extracts of Shrimp in 14 Patients 


Fourteen Subjects 


3 4 


Frozen 2+ 4+ 
Standard t 1+ 0 


tion to a standard extract was positive or doubtful; 
whereas there were 68 instances of the converse. 

The predominantly larger size of reactions to the 
frozen foods as compared to the commercial extracts 
is represented in Table 1 by the use of a grading 
system of points in which doubtful reactions receive 
a value of 0.5 point and positive reactions are val- 
ued 1 to 4. On this basis there were 344.5 points for 
the frozen foods as against 143 for the commercial 
extracts. 

As an example of the difference in potency be- 
tween frozen and commercial testing materials, a 
tabulation of the results of skin testing in the 14 
patients sensitive to shrimp is presented in Table 2. 


oP 41 46 ob 
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4+ 44 4+ 4+ 4+ 
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Salicylazosulfapyridine (Salazopyrin or Azopyrin) in 


Rheumatoid Arthritis and Experimental Polyarthritis 


WituraM C. Kuze ty, M.D., and Grace M. Garpner, M.S., San Francisco 


SUMMARY 


Thirty patients with rheumatoid arthritis 
were treated with Salazopyrin® for periods 
from two months to one year. 

Fourteen patients were symptomatically 
relieved in varying degrees. This group in- 
cluded seven patients not previously benefited 
by gold therapy and four who had had toxic 
reaction to gold. The sedimentation rates 
tended to remain elevated in spite of sympto- 
matic improvement. Extension of disease to 
joints not formerly involved appeared in only 
one patient under treatment. 

Continuation of small dosage for long in- 
tervals seemed advantageous in the small 
number of patients treated in this study. 

Fourteen patients were not relieved symp- 
tomatically by Salazopyrin, but they did not 


| em sulfonamides have been extensively tried in 
the treatment of rheumatoid arthritis. In gen- 
eral, their use has been found ineffective in altering 
the course of the disease. There are, however. two 
notable exceptions in which the use of sulfonamides 
has been favorably reported. Parr and Shipton® 7 
working in Australia reported the favorable effect 
of benzylsulfanilamide (proseptasine) in rheuma- 
toid arthritis, in 1947, and again in 1949. Svartz, 
working in the Caroline Institute in Stockholm with 
the collaboration of the chemists Askelof and Will- 
staedt, developed a di-azo dye, the formula of which 
is 4-(pyridyl-2-amidosulfony]) -3’-carboxy -4’-hy- 
droxy-azobenzene. This dye, known by the trade 
names Salazopyrin® and Azopyrin,® has been re- 
ported to be effective in the treatment of rheuma- 
toid arthritis’? and ulcerative colitis.!:12 The use 
of the sulfonamides and salicylates concurrently 
gave no favorable result, but it was postulated that 
a di-azo compound containing both of these sub- 
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become worse. This group included eight 
patients with severe, advanced disease, six of 
whom had not been benefited by chryso- 
therapy. 

In one patient there was a moderate reduc- 
tion in erythrocyte count and in hemoglobin. 
One patient refused medication, claiming 
extreme nervousness. 

Salazopyrin is variably and comparatively 
poorly absorbed in man. 

In experimental polyarthritis of rats, ad- 
ministration of 0.5 per cent Salazopyrin in 
the diet produced a slight beneficial effect, 
while 1 per cent made the infection worse. 
Changes in body weight and in leukocyte 
content in the blood of rats and mice showed 
Salazopyrin to have minimal toxic effect in 
these rodents. 


stances might be deposited in heavy concentration 
in the connective tissue where the primary patho- 
logical involvement was apparent. 


Salicylazosulfapyridine is a brownish yellow dye 
which is almost insoluble in water and other solv- 
ents. It is absorbed from the intestinal tract and 
partly broken down in the tissues and partly ex- 
creted in the urine as such. Its concentration in the 
urine may be determined colorimetrically, since in 
alkaline urine its presence gives rise to a bright 
orange-yellow color. In acid urine the dye causes 
no change in color. Svartz claims that the drug, 
when broken down, forms small amounts of amino- 
salicylic acid and sulfapyridine. Helander has shown 
that Salazopyrin, like other acid-azo compounds, 
has a special affinity. for the connective tissues in 
mice,° as shown by fluorescent microscopy. 


The purpose of the present study has been to de- 
termine the therapeutic value of Salazopyrin in 
rheumatoid arthritis of various degrees of severity 
and in the experimental polyarthritis (produced by 
L-4 strain of the pleuropneumonia-like organism) 
of rats, and to determine possible toxic effects in 
man, rats and mice. 


THERAPEUTIC RESULTS IN RHEUMATOID ARTHRITIS 

Thirty patients with rheumatoid arthritis of vary- 
ing duration and severity were treated with Salazo- 
pyrin. Fourteen of these patients showed some meas- 
ure of clinical improvement following the use of the 
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drug. In 16 other patients the drug was discontinued 
either because of lack of clinical response or be- 
cause of varying degrees of toxic reaction. 

Table 1 shows brief summaries of the cases in 
which the patients were improved while taking 
Salazopyrin. The duration of therapy varied from 
two to 12 months. With one exception all patients 
are still on small maintenance doses of the drug, 
usually 1.0 to 2.0 gm. daily. Due to difficulties in 
the supply of Salazopyrin, there were two intervals 
of three weeks each during which most of these 
patients received no therapy other than salicylates. 
During these intervals all patients became worse 
symptomatically and showed much more stiffness, 
pain and joint swelling. The nausea which developed 
on higher doses in these cases was minimal and was 
relieved by sodium bicarbonate. These patients all 
noted pronounced improvement within the first 
seven to 14 days of therapy. They had all been 
taking large quantities of salicylates prior to the 
Salazopyrin, and after several days most of them 
did not have to take salicylates. Eleven of these pa- 
tients had received previous chrysotherapy. Four of 
them had shown improvement with gold but toxic 
reactions necessitated its discontinuance. Seven of 
them showed no benefit from previous gold therapy. 
In none of these cases was there any obvious “focus 
of infection” from which streptococci or other bac- 
teria were cultured. 

In another group of 14 patients the use of Salazo- 
pyrin was without any demonstrable benefit. This 
group included eight patients with severe advanced 
rheumatoid arthritis (one of these was later re- 
lieved of symptoms with ACTH and cortisone). Six 
of these eight patients had shown no benefit with 
prolonged chrysotherapy and two of them had to 
give it up because of toxic reactions. In this group 
of 14 patients there were also three with mild mixed 
arthritis of the knees and hips, one with early anky- 
losing spondylitis, and two with early typical rheu- 
matoid arthritis. Among the patients in this group 
there was little evidence of toxic reaction to Salazo- 
pyrin except for nausea when the daily dosage ex- 
ceeded 3 gm. In one case a skin rash developed but 
it subsided on withdrawal of medication. This was 
not accompanied by a reduction in erythrocytes in 
the blood. 

Two other patients were given Salazopyrin. One 
woman, aged 57, who had rheumatoid arthritis of 
20 years’ duration refused Salazopyrin after two 
days because of “nervousness” which developed sub- 
sequent to its use. In the other case, that of a 
woman, aged 27, who was taking 3 gm. of Salazo- 
pyrin daily, there was a reduction in erythrocytes in 
the blood from 4,920,000, with 15.5 gm. hemoglo- 
bin, to 3,860,000 with 12.4 gm. hemoglobin, in 
eight days. Withdrawal of Salazopyrin and the use 
of liver extract parenterally was followed by an in- 
crease in erythrocytes to former levels in two weeks. 
This was the only evidence of toxic effect on the 
hematopoietic system in any of the 30 cases in this 
study. 
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CLINICAL TOXICITY 


With the exception of the single case of decreased 
erythrocyte count and hemoglobin, there was no 
change in the blood picture in these 30 cases. There 
was generally a decrease in the per cent of banded 
young forms of polymorphonuclear neutrophils co- 
incident with clinical improvement. 

Several patients complained of restlessness. and 
sleeplessness while taking 3 gm. or more of Salazo- 
pyrin daily. Mild nausea was the principal toxic 
manifestation; it occurred in all patients. In one 
case skin rash developed; it promptly disappeared 
when medication was discontinued. 


BLOOD LEVELS OF SULFAPYRIDINE AND 
SALICYLATE 


Blood levels of sulfapyridine and salicylate were 
determined in several patients (Table 2). Relating 
these blood levels to dosage revealed uneven absorp- 
tion varying with the individual. In one patient 
given 2.5 gm. of Salazopyrin daily there was no 
demonstrable sulfapyridine or salicylate in the 
blood, while in another patient a sulfapyridine 
blood level of 4.0 mg. was obtained on a daily dos- 
age of 4.0 gm. 


TaBLE 2.—Blood Levels of Sulfapyridine and Salicylate in 
Patients Taking Salazopyrin 





Daily 
Dose 


Interval Be- Salicylate 
tween Medication 


and Test*(hours) 


Sulfapyridine 
Blood Level Blood Level 
(mg./100 cc.) (mg./100 cc.) 
1.3 7.0 

0 
0.8 mg. 


nm 
oe 
* 
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EFFECTS OF SALAZOPYRIN IN POLYARTHRITIS 
OF RATS 


Salazopyrin was ground into the food (Purina 
Laboratory Chow®) of albino rats averaging 60 to 
80 gm. in body weight. The rats were given intra- 
peritoneal injections of ‘the L-4 strain of pleuro- 
pneumonia-like organism which produces a poly- 
articular arthritis in five to seven days. Arthritis of 
this type in rats has been used as a method of test- 
ing various chemotherapeutic agents in relation to 
gold salts which will prevent or cure this ar- 
thritis.?» 8. 18 

Scoring the effect of the medication includes 
three factors—survival rate, incidence of arthritis, 
and the maximum average arthrogram score. The 
arthrogram is a scoring device permitting the as- 
signment of numerical values corresponding to the 
extent of the joint involvement.'t The maximum 
average is computed by dividing the number of rats 
in the group into the total of the individual arthro- 
grams on the day of most extensive joint involve- 
ment. 

Table 3 shows the effect of Salazopyrin on the 
polyarthritis of rats. A dosage of 0.5 per cent Sal- 
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TaBs_e 3.—Effect of Salazopyrin on Polyarthritis of Rats 


No. Max. Avg. 


Concentration in of Arthrogram Incidence Survival 
Trial Diet (per cent) Rats Score (per cent) (per cent) 
A 0.5 20 2.07 66 95 
A 0 20 2.15 77 64 
(control) 
B 1.0 20 1.95 75 100 
B 20 qa 50 95 
(control) 
c 1.0 20 1.5 50 100 
G 20 0.87 35 100 
(control) 
D 3.0 20 0.4 26.5 95 
20 0.2 10 100 
(control) 


azopyrin in the diet showed a mild beneficial effect 
in decreasing the incidence of arthritis, increasing 
the survival rate and slightly decreasing the maxi- 
mum average arthrogram score. A dose of 1 per 
cent in two separate experiments showed that in 
the treated animals the incidence of arthritis was 
higher and the disease more extensive. Separate 
control values are presented for each group, since 
the pathogenicity of the microbes varies from one 
sub-culture to another. 


TESTS FOR TOXIC EFFECTS OF SALAZOPYRIN 


Body Weight Changes in Rats and Mice. Five 
albino male rats (average weight 92.2 gm.) and five 
albino female rats (average weight 96.6 gm.) were 
placed on 1 per cent Salazopyrin ground into the 
diet. Five males (average weight 94.8 gm.) and five 
females (average weight 94.8 gm.) were placed on 
the regular diet (Purina Laboratory Chow). After 
an interval of 69 days the males taking Salazopyrin 
averaged 215 gm. in weight and the females 152 
gm. The male controls averaged 236 gm. and the 
female controls 167 gm. 

Five male albino mice (average weight 18.6 gm.) 
and five females (average weight 17.4 gm.) were 
placed on 1 per cent Salazopyrin ground into the 
diet. Five male controls averaged 17.4 gm. body 
weight and the five female controls averaged 16.2 
gm. After 18 days the males on Salazopyrin aver- 
aged 30.5 gm. in body weight and the females 24.0 
gm. Those on the regular ground diet (Purina Lab- 
oratory Chow) averaged 26.2 gm. for the males and 
32.4 gm. for the females. 


Blood Sulfapyridine Level in Rats. A determina- 
tion of the blood sulfapyridine level on the pooled 
blood of four rats on the 1 per cent Salazopyrin diet 
showed a concentration of 1.029 mg. per 100 cc. 


Blood Counts. Rats on 1 per cent Salazopyrin diet 
showed the following average leukocyte counts: 


Males Females 
13th day on Salazopyrin.................... 16,800 11,920 
RIMINI ar sera arcane iessestiucss) 12,000 11,920 
68th day on Salazopyrin.................... 18,400 13,080 
CUNO IE oS ete eS 15,500 15,100 
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Mice on 1 per cent Salazopyrin diet showed the 
following average leukocyte counts: 


Males Females 
121st day on Salazopyrin................... 13,025 9,787 
CCU RNOR sss asta scspoceistcast senate 6,760 4,285 


Differential blood cell counts averaged as follows 
for the rats on 1 per cent Salazopyrin diet: 
13th day on the diet (per cent): 


Salazopyrin Salazopyrin Control Control 
Males Females Males Females 
Neutrophils 9 9 10 12 
Eosinophils . 0 } 0.5 0.5 
Basophils 0 1 0.5 0.5 
Lymphocytes 91 85 82.0 86 
Monocytes 4 7.0 1 
68th day on the diet (per cent): 
Salazopyrin Salazopyrin Control Control 
ales Females ales Females 
Neutrophils 9 6.6 17.0 23.0 
Eosinophils 1 0 5.5 1.0 
Basophils 0 0.4 15 1.0 
Lymphocytes 89 92.6 73.0 75.0 
Monocytes 1 0.4 3.0 0 


The average differential blood cell counts on the 
mice medicated with 1 per cent Salazopyrin for 121 
days are given below: 


Salazopyrin Salazopyrin Control Control 
ales Females Males Females 
Neutrophils 12.5 21 18 11.8 
Eosinophils 0 0 0 0 
Basophils 0 0 0 0 
Lymphocytes 85.5 77.5 80 86.4 
Monocytes 2.0 15 2 18 


In the rats after 68 days on Salazopyrin the 
neutrophil counts averaged about one-half to one- 
third those of the unmedicated controls. The per- 
centage of lymphocytes was slightly higher among 
those rats treated than among the controls. In the 
mice after 121 days on Salazopyrin the treated 
males showed fewer neutrophils than the controls 
and the females showed more than the controls. 


COMMENT 


While the cause of rheumatoid arthritis has not 
been determined, a number of agents have been 
employed empirically with variable success in mod- 
erating its severity. Cortisone acetate and ACTH 
have been used recently with considerable success 
in altering the so-called rheumatic state in man, but 
the mechanism of the action of these agents is not 
yet fully understood. The use of chrysotherapy in 
typical rheumatoid arthritis is also often followed 
by remissions in the severity of the disease. Recently 
two salts of copper have been advocated by Fores- 
tier and his associates in the treatment of this dis- 
ease.* In the published reports on benzylsulfanila- 
mide and Salazopyrin® 7: 1° 11.12 some therapeutic 
merit is also claimed. A recent study of Salazopyrin 
made in England by Sinclair and Duthrie* in 20 
cases of rheumatoid arthritis resulted in the conclu- 
sion that the drug was of no specific use in the dis- 
ease. The difference between that conclusion and 
the results of the study herein reported may have 
been due to the fact that in the present study the 
dosage was smaller and was continued for longer 
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periods. Sinclair and Duthrie also noted little toxic 
reaction to the drug. A further observation was that 
the accelerated sedimentation rate did not tend to 
return to normal under treatment. 

The picture is confusing when agents of such 
varying composition seem capable of altering the 
course of rheumatoid arthritis. In this confusion it 
is not wise to shift all the emphasis of current re- 
search to evaluation of the hormones which are so 
spectacular in their effect on the disease. The impli- 
cation that certain heavy metals and sulfonamides 
may, in some way, produce an effect similar to in 
kind but of different degree than that produced by 
these hormones indicates the desirability of study- 
ing the mode of action of these agents. Salazopyrin 
does not produce as many remissions as does 
chrysotherapy, but it is much less toxic, and, when 
its beneficial effect is manifest, the result seems 
more prompt. 
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The Treatment of Acute Infections of the Hand 


Epmonp Dana BuTLer, M.D., San Francisco 


SUMMARY 


Acute infections of the hand are serious 
and frequently arise from a trivial wound 
which has been neglected or improperly 
treated. Accurate diagnosis, prompt institu- 
tion of treatment, and early restoration of 
function are essential for successful treatment. 
Results in the treatment of acute infections 
of the hand are greatly improved by the rigid 
practice of a method of operation which rec- 
ognizes fundamental surgical principles. 


Fete infections of the hand are always serious. 
They all too frequently arise from a neglected 
or improperly treated trivial lesion, such as a 
scratch, a tiny puncture wound, or an infected cal- 
lus. Secondary infection must be constantly guarded 
against. Infections due to organisms which are ac- 
climated to growth in human tissues are rapidly 
invasive and extremely destructive. The crippling 
and disability which frequently result may be ex- 
treme and may seriously affect the earning capacity 
of the individual. 


GENERAL CONSIDERATIONS 


When a surgeon assumes the responsibility for 
treating an acute infection of the hand, he must first 
determine whether the infection is localized or is a 
spreading infection such as a cellulitis or lymphan- 
gitis. In the spreading infections, operation is con- 
traindicated and treatment must be confined to con- 
servative measures. In the localized infection, im- 
mediate drainage is indicated. Prior to operation 
the exact anatomical location of the infection must 
be determined. On the basis of anatomical path- 
ways, the possible routes of spread must be visual- 
ized and anticipated. It should be stressed that 
delay in the prompt institution of treatment, either 
conservative or radical, may jeopardize the patient’s 


hand and, indeed, his life. 


FUNDAMENTAL SURGICAL PRINCIPLES 

The results in the treatment of acute infections of 
the hand have been greatly improved by the practice 
of a method of operative procedure which rigidly 
observes certain fundamental surgical principles. 
These principles have been clearly stated by 
Koch,*!5 Mason,!8-26 and Allen,’ and are as fol- 
lows: 


Preparation of the Field of Operation 

The preparation of the field of operation should 
not cause pain or add injury. It is the authors’ rou- 
tine to prepare the skin by gentle cleansing with 


From: the Department of Surgery, University of Cali- 
fornia School of Medicine, San Francisco. 


bland white soap, sterile water and cotton for a ten- 
minute period. Following this cleansing, the area 
is lavaged with sterile saline solution. Coarse 
brushes, soap tinctures and chemical antiseptics are 
not used as they frequently have an irritating and 
oftentimes a destructive effect upon inflamed and 
injured tissues. 


Anesthesia 


General anesthesia is used routinely except in the 
case of small superficial subcuticular abscesses 
which can be drained without anesthesia. Most in- 
cisions on the hand require careful step-by-step 
technique and this can be best accomplished with 
the patient in general anesthesia. Ethylchloride spray 
as an anesthetic agent should be discarded. It freezes 
the tissue and lowers the local resistance to infec- 
tion. The freezing of the tissue and the momentary 
anesthesia do not allow for adequate, careful inci- 
sion or identification of important structures. Local 
injection of an anesthetic agent also causes trauma, 
and injection into inflamed tissues may easily carry 
infection into uninvolved areas. For general anes- 
thesia, the author usually uses sodium pentothal in- 
travenously, supplemented by light‘inhalation anes- 
thesia. 


Hemostasis 


A bloodléss field is indispensable in operations 
upon the hand. With complete hemostasis, accurate 
incision and adequate drainage of the abscess can 
be performed, and at the same time important struc- 
tures may be clearly visualized, readily identified, 
and protected from injury. A bloodless field is ob- 
tained by applying a pneumatic blood pressure cuff 
to the upper arm without constriction. The entire 
cuff is then smoothly wrapped in place with 3-inch 
wide gauze bandage to prevent escape of any part 
of the rubber bag from beneath the bandage as the 
cuff is inflated. Just before operation is begun the 
arm is elevated for at least one minute, following 
which the blood pressure apparatus is rapidly in- 
flated to a pressure of 260 mm. of mercury. In chil- 
dren as well as adults, cuff pressure is maintained 
continuously until incision and drainage of the ab- 
scess is completed. The cuff is then deflated and 
complete hemostasis obtained. The author has en- 
countered no instance of nerve injury when the cuff 
was used in this manner. 


Incisions 


The first requirement for an incision of the in- 
fected hand is that it be large enough to provide 
ample drainage. At the same time, it should be such 
that it will not lead to further disability or induce 
spread of infection to adjacent spaces. 

As a general rule, incisions should lie parallel to 
skin creases where skin tension is at a minimum. 
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Incisions at right angles to skin creases should be 
avoided as they heal with a thickened contracting 
scar. An abscess process in a finger is best drained 
through a midlateral incision, using the ends of the 
transverse finger creases as guides. Particularly to 
be avoided are the midline incisions of the fingers 
and wrist. They lead to scar contracture deformi- 
ties; and, in the finger, if the tendon sheath is also 
incised, they may permit prolapse of the flexor ten- 
don. Incision on two sides of a finger or hand are 
also to be. avoided as they may lead to slough and 
are not necessary for ample drainage. 


Instruments 


Operations upon the hand are best performed 
with the aid of a few carefully selected plastic in- 
struments which are particularly adapted to the 
atraumatic technique required. The number 15 
Bard-Parker blade is indispensable. Plastic forceps 
are most useful in the handling of the delicate ana- 
tomical structures of the hand. The largest clamp 
used for hemostasis is the small mosquito clamp and 
the small curved-end Providence clamp. Small plas- 
tic hook retractors and Senn retractors are very use- 
ful. Number 100 cotton is used as ligature material. 
A large “asepto” syringe filled with saline is used 
to moisten the exposed tissues at frequent intervals 
and to irrigate the abscess cavity following incision 
and drainage. 


Drains 


The purpose of drains is to prevent agglutination 
of the wound edges and to aid the escape of infec- 
tious exudate. 

Following adequate incision and drainage of the 
abscess, the wound edges are kept apart by lightly 
inserting fine mesh vaseline gauze at one or both 
angles of the wound. Firm packing of the wound is 
avoided as it acts as an impediment to free drainage. 

Drains are routinely removed in 24 to 48 hours 
and should not be replaced. The reinsertion of 
drains adds infection and delays the healing process. 
If the incision is not of adequate length or is not 
properly placed the reinsertion of drains will not 
compensate for these surgical errors. 

The through-and-through drain has no place in 
operations upon the hand. Its use causes hemor- 
rhage and spreads infection throughout the hand. 
It is one of the important causes of osteomyelitis of 
the metacarpals. In the finger, the through-and- 
through drain may cause injury to the neurovascu- 
lar bundles and may lead to necrosis of the flexor 
tendon sheaths and tendons. 

Persistent drainage from the wound often indi- 
cates the presence of a foreign body or devitalized 
tissue such as nail, tendon, or bone. Drainage will 
continue until these are removed. A drain itself is 
a foreign body and delay in its removal is often the 
cause of persistent drainage. 


After-Care 


In the after-care of the infected hand the aim is 
to provide moist heat, rest and elevation. 
Immediately following incision and drainage of 
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the abscess, a voluminous fluffed gauze dressing is 
applied. This dressing is devised to provide con- 
tinuous moist heat, immobilization and rest under 
aseptic conditions. In applying this dressing, sterile 
gauze is placed between all fingers to keep them 
separated and to prevent maceration. The hand and 
arm are then covered with fluffed gauze and put at 
rest in a functional position on a sterile aluminum 
splint. The entire dressing, including the splint, is 
then incorporated in a folded sterile towel. This 
towel is folded so as to leave several small apertures 
through which fluid can be added to the dressing. 
To provide continuous moist heat, an electric baker 
is placed over the dressing and 10 to 20 drops of 
sterile saline solution are inserted into the gauze 
dressing every two hours. At no time should the towel 
be allowed to become wet. The wound is dressed at 
24-hour intervals with strict aseptic precautions. To 
prevent secondary infection from the nose and 
mouth a surgical mask is worn by the surgeon dur- 
ing the care of all open wounds. 

Usually after two to four days the acute process 
has subsided and these dressings can be supplanted 
by warm sterile soap-and-water soaks once or twice 
daily for 20 minutes. To prevent maceration, the 
hand is covered with a sterile towel after each soak 
and allowed to dry under the electric baker. 


Sterilization of the wound can be hastened by 
periodic debridement of crusts and necrotic tissue 
and, if necessary, by periodic irrigation of the 
wound with sterile. saline or Dakin’s solution. Anti- 
septic solutions and antiseptic ointments are not 
used during the after-care of the wound, as they 
cause irritation and interfere with cleanly post- 
operative care. Hot compresses are not applied to 
an open wound, as they may frequently be a source 
of secondary infection. 


The importance of elevation as an aid in the heal- 
ing of inflamed and injured tissues is well known. 
Elevation of the extremity improves circulation and 
lessens the edema and congestion which frequently 
attend infections of the hand. Upon the patient’s re- 
turn to the ward, the author routinely elevates the 
infected part above the heart level by means of two 
pillows which are placed on an adjustable bedside 
stand. 


Preservation and Restoration of Function 


The position of the hand during the treatment of 
the acute phase is of the greatest importance. It 
should be immobilized in what has been termed 
“the position of function.”’ In this position, the 
hand would appear to be grasping an object the size 
of a large orange. The forearm is placed in a posi- 
tion midway between pronation and supination. The 
wrist is dorsiflexed about 45 degrees. The fingers 
are slightly separated, and the joints of the fingers 
flexed about 30 degrees. The thumb is abducted 
from the hand and rotated so that its flexor surface 
faces the volar surface of the fingers. If ankylosis 
or limited motion is to occur in the joints of the 
fingers or hand, fixation in this functional position 
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would be preferable to the flat or claw hand which 
might otherwise result. 

Splinting® plays an essential part in the treatment 
of all infections of the hand, and its importance can- 
not be overemphasized. Properly fashioned splints 
are indispensable in helping to maintain the hand in 
the position of function. Splints also provide im- 
mobilization and rest which are so necessary for 
the proper healing of inflamed tissues. Splints are 
readily fashioned from thin aluminum sheets with 
a pair of tin snips to meet the requirements-of the 
individual case. The aluminum “universal hand 
splint” recently devised by Allen and Mason! is well 
adapted to the treatment of the more serious hand 
infections and deserves special mention. This splint 
is called the “universal hand splint” because it may 
be used for either the right or left hand and for a 
wide variety of conditions. It is excellent for main- 
taining the hand at rest in a position of function 
and is particularly adapted to the application of 
voluminous fluffed gauze and pressure dressings. 

As soon as the acute infectious process has sub- 
sided, purposeful active motion must be started. 
This is best performed while the hand is in the ster- 
ile hand soak. Active motion started early will not 
only help to restore function but, by preventing joint 
stiffness, may save the patient many weeks of physio- 
therapy. 

If residual stiffness persists, active and passive 
exercises, preferably in a warm soap-and-water 
soak, supplemented by massage, are beneficial. In 
those cases which have been neglected or in which 
pronounced fibrosis and stiffness persist, physio- 
therapy and tension splinting may be required. It 
should be stressed that forceful manipulation of the 
stiffened and fibrosed hand with the patient anes- 
thetized is harmful and is to be condemned. In some 
cases, specialized operative procedures, such as skin 
grafting, amputations, nerve and tendon operations, 
capsulotomy and arthroplasties, may prove bene- 


ficial. 


INCISIONS FOR SPECIFIC TYPES OF INFECTIONS 


Many types of incisions?+4,7-13, 16,17, 20,27, 28, 29 
have been advocated for drainage of localized in- 
fections of the hand. There are certain incisions 
which the author has found to be practical and effec- 
tive in the treatment of the more commonly encoun- 
tered infections. These incisions conform to funda- 
mental surgical principles and will be discussed as 
they apply to the following hand infections: 


Felon 


A felon is an acute surgical emergency and im- 
mediate incision to prevent osteomyelitis is manda- 
tory. A felon is adequately drained by a mid-lateral 
hockey-stick incision along one side of the distal 
phalanx (see Figure 1). The scalpel is swept across 
the distal phalanx parallel to the surface of the bone 
and about halfway between it and the skin. The 
space is widely opened by transecting all vertical 
septa. Care must be taken in dissecting to avoid in- 
juring the neurovascular bundles and to avoid open- 
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Figure 1.—Incision for felon. 





Figure 2.—Incision for paronychia. 


ing the sheath of the flexor tendon which inserts at 
the base of the distal phalanx. The bilateral incision 
in the treatment of felon is not necessary for ade- 
quate drainage and often leads to slough. The fish- 
mouth incision should be avoided, as it frequently 
results in a painful deformity of the fingertip. 


Osteomyelitis 


Osteomyelitis is a frequent complication of the 
infected hand and:commonly:occurs in felon. Koch" 
pointed out that osteomyelitis is best treated by pro- 
viding adequate incision and drainage of the over- 
lying soft tissues. Should necrotic bone separate, it 
will be extruded, or can be lifted gently out of the 
wound. Radical operation upon the bone with cur- 
ette and chisel results in an unnecessary sacrifice of 
bone and an extension of the osteomylitic process 
into uninvolved bone. 


Paronychia 


If observed early, before definite abscess forma- 
tion occurs, paronychia can usually be aborted by 
hot soap-and-water soaks, a protective dressing, 
penicillin given parenterally, and deep x-ray ther- 
apy. Splinting of the finger is essential. If abscess 
formation is superficial, as it is in most cases, it can 
be drained by merely pushing the eponychium lat- 
erally from the nail until an adequate opening in 
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the abscess cavity is obtained. In severe cases in 
which the abscess process has separated the nail 
from the nail bed, adequate drainage of the sub- 
ungual abscess may be obtained by complete re- 
moval of the proximal one-third of the nail. Uni- 
lateral or bilateral parallel incisions one-half inch 
long extending from the base of the nail may be 
required (see Figure 2). The flap thus formed is 
elevated and the nail removed, with care taken to 
remove all nail fragments. A layer of vaseline gauze 
is laid under the flap for 24 hours and the finger 
dressed and splinted. 

Persistence of a chronic granulating mass follow- 
ing acute paronychia is usually due to a retained 
segment of devitalized nail which must be removed 
for cure. Cauterization of this granulating mass 
causes necrosis of tissue and accomplishes nothing 
in helping to remove the devitalized segment of nail. 
If the infection is intractable, trichophytosis, moni- 
liasis or syphilis should be suspected. 


Subungual Abscess 


In this condition, pus is localized beneath the nail 
and frequently is situated under the distal portion. 
Such an abscess is drained by excising a “V” wedge 
of nail over the site of the abscess (see Figure 3). 
This can usually be performed without anesthesia. 








Figure 4.—Incision for furuncle and carbuncle. 
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Furuncle and Carbuncle 


A small hair follicle infection, if observed early and 
not traumatized, will usually subside with conserva- 
tive treatment. Here again, splinting is essential. The 
small furuncle can usually be adequately drained 
by a single transverse incision (see Figure 4). Car- 
buncles and larger furuncles may be drained by 
cruciate incisions. In the case of the carbuncle, the 
incision should extend beyond the apparent border 
of the infectious process. The flaps are then de- 
brided* of all necrotic tissue. The abscess cavity is 
irrigated and packed open. 


Subepithelial Abscess 


A subepithelial abscess is a superficial accumu- 
lation of pus between the epidermis and dermis. If 
uncomplicated by deep extension, the abscess can be 
drained by trimming away the overlying epidermis, 
usually without anesthesia. At times such an abscess 
may perforate the dermis and extend into the sub- 
cutaneous tissues. The dermis should always be 
carefully examined for any opening suggesting 
deep extension of the abscess into the subcutaneous 
tissue. For drainage of the deeper abscess, adequate 
incision of the dermis is required. 


Subcutaneous and Subfascial 
Infections of the Finger 


Subcutaneous and subfascial infections of the 
finger can be adequately drained by a midlateral in- 
cision on one side of the finger (see Figure 5). This 
incision should be extended for the full length of the 
abscess process. Care must be taken not to injure 
the neurovascular bundle and to avoid opening an 
uninvolved tendon sheath. Bilateral incisions are not 
necessary for adequate drainage. 


Collar-Button Abscess and Web Space Abscess 


In collar-button abscess a subcutaneous abscess of 
the palm extends under the deep palmar fascia into 
the deeper tissues and web spaces. The abscess may 
point dorsally in the webs and dorsal subcutaneous 
space and may involve lumbrical spaces. A trans- 
verse incision in the palm parallel to the distal pal- 
mar crease provides excellent drainage for this type 





Figure 5.—Incision for subcutaneous and subfascial in- 
fections. 
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Figure 6.—Incision for collar button and web space ab- 
scess. 
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Figure 8.—Optional incisions for subaponeurotic abscess. 





Figure 7.—Incision for dorsal subcutaneous abscess. 


of subcutaneous abscess and its deep extension (see 
Figure 6). Rarely is it necessary to drain the deeper 
abscess process by supplemental dorsal incisions. 
Vertical incisions which divide the webs are to be 
avoided, as they heal slowly and leave web deformi- 
ties and contractures. 


Dorsal Subcutaneous Abscess and 
Dorsal Subaponeurotic Space Abscess 


A dorsal subcutaneous abscess can be satisfac- 
torily drained by a transverse incision directly over 
the abscess and parallel to the dorsal hand skin 
creases (see Figure 7). 

The dorsal subaponeurotic space abscess which 
lies deep to the extensor tendons can be adequately 
drained by 2 radial or ulnar lateral incision on the 
dorsum of the hand or by a long transverse incision 
on the dorsum of the hand (see Figure 8). 


Tenosynovitis 


Acute tenosynovitis of the suppurative and non- 
specific type is a surgical emergency and demands 
immediate drainage. Operation is contraindicated 
only in those cases which are complicated by a rap- 
idly spreading infection. 

Drainage of the infected tendon sheath in a finger 
can be obtained by a midlateral incision extending 


Figure 9.—Incision for tenosynovitis. 


from the distal interphalangeal joint crease to the 
base of the finger (see Figure 9). The neurovascu- 
lar bundle must be identified and retracted dorsally. 
After the tendon sheath has been exposed, it is fully 
incised along its lateral aspect. When the sheath is 
incised well laterally, the tendon does not prolapse 
forward, and it is not necessary to preserve seg- 
ments of the sheath as annular ligaments. 

Rarely is tenosynovitis confined to the digital 
sheath or a part of the digital sheath. In most cases 
the proximal cul-de-sacs of the flexor tendon sheaths 
of the index, middle, and ring fingers are also in- 
volved and these can be drained by a 1-inch trans- 
verse incision in the palm distal to and parallel to 
the distal palmar crease (see Figure 9). 


Ulnar Bursa Infection 


Drainage of the flexor tendon sheath of the little 
finger and the ulnar bursa requires three separate 
incisions (see Figure 10). The flexor tendon sheath 
in the little finger is drained by an ulnar midlateral 
incision. The ulnar bursa in the palm is drained by 
an incision which begins at the distal palmar crease 
and follows the radial border of the hypothenar 
muscles to the base of the hand. The proximal ex- 
tension of the ulnar bursa is drained by a three-inch 
incision on the ulnar aspect of the forearm and wrist. 
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This incision is placed in the groove between the 
flexor carpi ulnaris tendon and the ulna. The ulnar 
nerve and vessels are retracted forward with the 
tendons, and dissection is carried into the retro- 
flexor space along the pronator quadratus muscle. 
The distended ulnar bursa can then be visualized 
and drained. 

In draining the ulnar bursa it is usually not neces- 
sary to transect the transverse carpal ligament. 
However, if decompression must be provided, the 
transverse carpal ligament can be transected well 
laterally without ill effects. 

It should be emphasized that when both the 
radial and ulnar bursae are involved, as usually oc- 
curs, both can be adequately drained through the 
ulnar forearm incision. 


Radial Bursa Infection 


The flexor tendon sheath of the thumb and the 
radial bursa are drained by two incisions. The first, 
a midlateral incision, is placed along the ulnar side 
of the thumb and is extended proximally over the 
thenar eminence to within one inch of the trans- 
verse carpal ligament (see Figure 11). Here it is 
discontinued to avoid injury to the motor branches 
of the median nerve which innervate the thenar 
muscles. The radial bursa in the wrist can be 
drained by a three-inch incision on the radial side of 





Figure 10.—Incisions for ulnar bursa. 
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the wrist and distal forearm (see Figure 11). This 
incision is made just anterior to the radius and is 
comparable to that used for drainage of the ulnar 
bursa. 

The radial and ulnar bursae are potentially or 
actually communicating in practically all cases. 
When one of these spaces becomes infected, the 
other is soon involved. At times one space is in- 
volved and the other space is only questionably so. 
In such cases, it is preferable to explore the ques- 
tionably involved space first. If the bursa is not 
involved, little harm will be done. However, if an 
uninvolved space is explored after an infected space 
is drained, it could hardly escape infection. 


Midpalmar Space Abscess 


A transverse incision in the palm along or parallel 
to the distal palmar crease gives ready access to the 
midpalmar space® and to the associated lumbrical 
canals (see Figure 12). This incision should not be 
developed more radial than the middle finger meta- 
carpal bone if opening the thenar space is to be 
avoided.® The use of general anesthesia and com- 
plete hemostasis are indispensable in draining this 
space, as the incision in the skin and deep palmar 
fascia lies at right angles to the course of the under- 
lying nerves, vessels, and tendons. 





Figure 12.—Incision for midpalmar space abscess. 





Figure 11.—Incisions for radial bursa infections. 
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Figure 13.—Incision for thenar space abscess. 





Figure 14.—Incision for proximal forearm abscess. 


Thenar Space Abscess 


The thenar space® is approached from the dorsum 
of the hand. This space is adequately drained 
through a 11-inch incision developed along the 
radial border of the first dorsal interosseous mus- 
cle (see Figure 13). The incision almost parallels 
the dorsal margin of the web between the thumb 
and forefinger and is carried through the skin and 
subcutaneous tissue. Dissection is then developed 
along the palmar surface of the adductor pollicis 
muscle into the thenar space. After evacuation of 
the abscess, drainage is assisted by the insertion of 
a fine-mesh vaseline gauze pack to keep the wound 
edges apart. 


Deep Abscess of the Forearm 


Abscess of the retroflexor space usually arises as 
a result of rupture of an infected radial or ulnar 
bursa. An abscess of the retroflexor space may be 
drained through a three-inch incision on the ulnar 
forearm identical to that used in draining the ulnar 
bursa (see Figure 10). 

Infection from the retroflexor space may extend 
up the arm along the course of the median and 
ulnar nerves and the ulnar artery into a more super- 
ficial position between the flexor digitorum sub- 
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limis and profundus muscles. Deep abscess of the 
proximal forearm is drained by a longitudinal in- 
cision on the ulnar aspect of the forearm. This inci- 
sion, at least three inches in length, is placed over 
the junction of the upper and middle thirds of the 
forearm and is developed between the flexor carpi 
ulnaris and flexor digitorum sublimis muscles (see 
Figure 14). This approach allows ready access to 
the abscess cavity and provides for ample drainage. 


GENERAL MEASURES AND SPECIFIC TREATMENT 
General Measures 


Ordinarily, a patient with acute infection of the 
hand is sick. In cases in which there are general 
symptoms due to sepsis, or in which these symptoms 
are anticipated, general care of the patient should 
be instituted promptly. During the acute stage of 
the infection, the patient should be put to bed and 
kept warm in surroundings which are quiet and 
restful. The diet should be of the high caloric type 
and may be supplemented by vitamins, proteins, 
and iron as indicated. The fluid intake should be 
sufficient to produce 1,000 to 1,500 cc. of urine 
output daily. Sedatives and analgesics are used for 
relief of restlessness and pain, but in amounts which 
will not mask symptoms due to extension of the in- 
fection. Hyperpyrexia is combated by alcohol rubs 
and tepid sponge baths. 


Specific Measures 


The antibiotics**: 2° are frequently used in the 
treatment of acute infections of the hand and are 
particularly effective in the control of rapidly 
spreading infections. Penicillin? 5 1 17-24 remains 
the antibiotic of choice except in those cases in 
which bacteriological analysis reveals the presence 
of organisms which are resistant or antagonistic to 
penicillin. The remaining antibiotics and chemo- 
therapeutic agents, although used less frequently, 
have their specific indications and are usually used 
as an alternative to or in combination with peni- 
cillin. The antibiotics are generally administered 
parenterally but at times are used topically with 
very gratifying results. The sulfonamides are not 
recommended for local use because of their ten- 
dency to cause irritation and adhesions and because 
of their tendency to aggregate and behave as for- 
eign bodies. 

Zinc peroxide, if used exactly as described by 
Meleney (cited by Requarth?*), is of value in the 
treatment of microaerophilic hemolytic streptococ- 
cal infections as well as in other types of anaerobic 
infections such as human bite infection and gas 
gangrene. However, since the advent of the anti- 
biotics, the author has found fewer indications for 
the use of zinc peroxide. 

The author’s use of vaccines and sera* in the 
treatment of acute nonspecific infections of the hand 
is limited to tetanus antitoxin and polyvalent antigas 
bacillus serum. 

Whole blood transfusions,‘ 2° preferably given in 
250 cc. amounts every second or third day, are in- 
valuable in the treatment of a patient critically ill 
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with an acute infection of the hand. Immunotrans- 
fusions have limited applicability, but are of value 
in selected cases, 

Deep x-ray therapy has also proved to be of bene- 
fit in certain cases of acute infections of the hand. 
It is particularly helpful in aborting and localizing 
infections such as paronychia, furuncle, and car- 
buncle. It is worthy of trial in the treatment of un- 
controlled gas bacillus infections and has proved to 
be effective in the treatment of osteomyelitis of the 
bones of the hand. 

The author has had no experience with the injec- 
tion of penicillin solution locally into abscesses and 
inflamed tissues. This method is reportedly painful 
and opens up new avenues to the spread of infec- 
tion. Injecting into inflamed tissues does not con- 
form to fundamental surgical principles and is not 
recommended. 

Glowing reports”: > 16 17 have recently appeared, 
originating particularly in England, advocating a 
new method of treatment of localized abscesses of 
the hand. This treatment consists of excision and 
immediate primary closure combined with immobi- 
lization and penicillin therapy, both local and par- 
enteral. The supporters of this method contend that 
treatment in this manner not only shortens the 
period of treatment and disability, but lessens the 
need for hospitalization and minimizes the extent 
of disability. 

It should be stressed that sufficient time has not 
yet elapsed, and the number of patients treated by 
excision and primary closure, immobilization, and 
penicillin is relatively small. This method is still on 
trial and final conclusions concerning its efficacy 
cannot yet be drawn. 
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SUMMARY 


In recent years the role of cholesterol in 
hepatic disease has been somewhat better 
understood. 

Fairly characteristic patterns of serum 
cholesterol and cholesterol esters occur in ob- 
structive and parenchymatous jaundice. 

While the determinations for cholesterol 
and its esters may aid in the differential diag- 
nosis of jaundice, their chief value appears to 
be that of determining the prognosis in jaun- 
diced patients. 

The role of cholesterol in several diseases 
of the hepatic and extrahepatic biliary tract 
is reviewed. 





[8 recent years there has been a better understand- 
ing of the role played by cholesterol and its esters 
in the various diseases characterized by changes in 
the amounts of these two substances in the blood. 
The purpose of this report is to review some of the 
pertinent literature concerning changes in choles- 
terol metabolism in diseases of the liver and biliary 
tract. The part which cholesterol plays in diseases 
of the heart and blood vessels, in thyroid disease, 
and in lipoid dystrophies will not be considered. 
The subject of lipid metabolism in general has been 
very carefully reviewed by Weinhouse*® and later 
by Thannhauser.?*:.2° 


PHYSIOLOGY 


A brief review of some of the fundamentals of 
cholesterol metabolism may give a better under- 
standing of its importance in various clinical con- 
ditions. 

Cholesterol is regarded as an essential constituent 
of protoplasm. It occurs in two forms in the body, 
as a free form, in which it appears to function as a 
structural part of the cell membrane, and in the 
esterified form, in combination with fatty acids. The 
ester of cholesterol occurs chiefly in the blood 
plasma and in the adrenal cortex.'*4 There is a 
wide range of normal for the concentration of chol- 
esterol and its esters in the blood plasma. By the 
usual laboratory techniques the range of normal for 
total cholesterol is from 140 to 250 mg. per 100 ce. 
of plasma. About 60 to 80 per cent of that amount 
is in the form of cholesterol esters. The remainder 
is free cholesterol.?4 The equilibrium between free 
and esterified cholesterol is maintained by the en- 
zyme cholesterol esterase, which is widely distrib- 
uted in the body. The ratio of free to total plasma 
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cholesterol, which is of significance in the diagnosis 
of liver disease, is in effect a measure of the integ- 
rity of this enzyme.” 74 

The function of cholesterol itself in body metab- 
olism is not completely understood, although its 
wide distribution in the animal kingdom is indica- 
tive of its necessity. The main function of choles- 
terol is indicated by the fact that it, and its esters, 
are present in a constant percentage in every lipoid 
mixture occurring on the surface or within the 
cells.*° The multitude of sex and adrenal hormones 
with similar sterol ring systems suggests a common 
precursor. These include the estrogenic sex hor- 
mones, progesterone, adrenal cortical hormones, 
vitamin D, the male sex hormones, the cardiac glu- 
cosides and the bile salts.”4 

Animals and humans synthesize cholesterol. This 
was first proven by Gamble and Blackfan!* in 1920. 
They used balance experiments in infants and 
showed that more cholesterol was excreted than was 
ingested. These findings have been subsequently 
verified by other workers.®: 7: 8 9: 29, 30, 32, 33, 40 

Experiments with deuterium containing water in- 
dicated that the synthesis of cholesterol is through 
the coupling of a number of small carbon acetate 
molecules.?: & 16, 28, 36, 37, 38, 41 

Cholesterol of exogenous origin is absorbed from 
the diet in a varying degree. A cholesterol esterify- 
ing enzyme exists in the intestinal tract and is acti- 
vated by biliary, duodenal and pancreatic secretions. 
The enzyme is apparently important in the absorp- 
tion of exogenous cholesterol.”°: 24 Carnivorous and 
omnivorous. animals absorb cholesterol readily, 
while herbivorous animals absorb it in only limited 
amounts, and dispose of it with difficulty. It is for 
this reason that the correlation of experimental data 
in the different species is difficult to evaluate. 

In view of the known synthesis of cholesterol in 
the body and the fact that animals will thrive on a 
cholesterol-free diet, it is evident that this substance 
is not a dietary essential. 

Cholesterol, regardless of its origin, may be de- 
stroyed in appreciable amounts in the body, and the 
amount thus metabolized is related to some extent 
to the quantity in the diet.®: 9 16, 29, 30, 32, 33, 40 

Cholesterol is excreted chiefly through the intes- 
tinal wall and in the bile. An additional small 
amount is excreted through the skin in the human 
being.?4 


THE ROLE OF CHOLESTEROL IN DISEASES OF 
THE LIVER AND BILIARY TRACT 
One of the major causes of changes in the blood 


levels of cholesterol and cholesterol esters is hepatic 
and biliary tract disease. It should be pointed out, 
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however, that other conditions such as hypothyroid- 
ism, the nephrotic syndrome and pregnancy, just to 
mention a few, are characterized by changes in the 
blood cholesterol levels. Because of this, it is unwise 
to regard the cholesterol and cholesterol esters con- 
tent of blood as a test of liver function, per se.?! 
Determinations of these two constituents at weekly 
or bi-weekly intervals, when taken in conjunction 
with the serum bilirubin levels, offer considerable 
assistance in the differential diagnosis of various 
types of liver disease.2* While determining the re- 
lationship of cholesterol esters to total cholesterol is 
of some value in the differential diagnosis of jaun- 
dice, perhaps the chief value of this ratio is as an 
indicator of the severity of hepatic damage.* For 
example, it has been pointed out that when jaun- 
diced patients with a cholesterol esters value of 60 
mg. or less per 100 cc. are treated surgically, the 
mortality rate is considerably higher than it is for 
patients with values above 60 mg. per 100 cc. 

In cases of fairly long standing diseases of the 
liver and extrabiliary tract, there is always some de- 
gree of cellular damage superimposed on primary 
biliary obstruction, and vice versa. Because of this 
the clinical picture and the laboratory data may be 
misleading. 


*References: 10, 11, 19, 21, 25, 35. 


Tig. per 100 
6c. Blood 
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Obstructive Jaundice. In obstructive jaundice, an 
increase in the total serum cholesterol, as well as in 
the cholesterol esters, is a fairly constant find- 
ing.10 11, 19, 26 The reason for the rise of cholesterol 
in obstructive jaundice has not been satisfactorily 
explained. 


The relationship of hypercholesterolemia to that 
of hyperbilirubinemia enhances the significance of 
the former finding in the diagnosis of simple and 
uncomplicated obstructive jaundice. In such in- 
stances, a rough parallel has been demonstrated be- 
tween the elevated serum bilirubin and elevated 
serum cholesterol.!® 11:26 In instances of obstruc- 
tive jaundice where the total cholesterol value does 
not rise significantly, some degree of hepatocellular 
damage usually exists as a complication. If and 
when biliary obstruction is overcome, the total 
serum cholesterol, together with the content of chol- 
esterol esters fractions, decreases.?! This occurs in a 
somewhat parallel fashion—in much the same ratio 
as the parallel of increase during the onset of the 
obstruction”® (Figure 1). In some instances the total 
blood cholesterol values remain higher than normal 
for several months following relief of the obstruc- 
tion.!° Should sufficient cellular disease of the liver 
exist, however, the total cholesterol and cholesterol 
esters values in obstructive jaundice will not rise 


INTRAHEPATIC JAUNDICE 


* 


Time an Weeks 


OBSTRUCTIVE JAUNDICE 





Time im Weeks 


Figure 1.—Values for total cholesterol and cholesterol esters in relation to serum bilirubin at various stages in intra- 


hepatic and obstructive jaundice (Modified from Ottenberg). 
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proportionately. In such instances the rise in esters 
fractions tends to lag.!® 11:35 In obstructive jaun- 
dice, hypercholesterolemia may not develop if the 
obstruction is incomplete. 








TABLE 1.—Cholesterol Partition in Diseases of the Liver and 
Biliary Tract (after Thannhauser*®) 


Cholesterol 


Total sters Free 
Cholesterol Per Cent Total Cholesterol 
Condition mg./100 cc. Cholesterol mg./100 cc. 
Normal values........... 150-260 70-75 40-70 
Hepatitis: 
INN 2 Saat 260-400 40-60 100-260 
Ce es 300-400 30-40 210-280 
Acute-yellow- Less than 
atrophy type...... 100 10-30 70-80 
Complete obstruc- 
tion of common 
bile duct by stone 
or tumor: : 
PECURG so 350-400 60-70 Normal 
Chroiie.......5..... 400-500 40-50 200-300 
Biliary cirrhosis........ 260-400 40-60 100-240 
Compensated 
portal cirrhosis...... Normal Normal Normal 
Alcoholic cirrhosis 
complicated by 
hepatitis and fatty 
NAVs aceeeise 0-400 40-50 130-240 
Xanthomatous bili- 
ary cirrhosis........... 800-2200 Normal 240-640 
Liver insufficiency __Less than 
of varied etiology.. 100 10-40 10-60 





In primary biliary cirrhosis (intrahepatic origin) 
and in secondary biliary cirrhosis (extrahepatic or- 


igin) the serum cholesterol, particularly free chol- . 


esterol, is significantly elevated, sometimes strik- 
ingly so. Values as high as 1,400 mg. per 100 cc. 
have been recorded.' Primary biliary cirrhosis dif- 
fers from so-called xanthomatous biliary cirrhosis 
chiefly in a matter of degree.! The serum lipid pic- 
ture in primary and secondary biliary cirrhosis is 
rather characteristic and quite different from that 
seen under normal conditions. Whereas in condi- 
tions other than biliary obstruction, characterized 
by hyperlipemia, the cholesterol esters or neutral fat 
fractions predominate, in the case of biliary cir- 
rhosis the phospholipids and free cholesterol frac- 
tions predominate. To further differentiate these two 
groups, the serum in the case of biliary obstruction 
remains transparent and clear, whereas in many 
other hyperlipemic conditions, the serum is milky. 
The ratio of phospholipids to total lipids appears to 
be the determining factor as to whether lipemic 
serum remains clear or becomes milky. Accordingly 
the high concentration of serum phospholipids which 
occurs in biliary obstruction is considered respon- 
sible for the clarity and transparency of the serum 
in this condition.! In primary biliary cirrhosis, the 
xanthomatous changes in the skin occur in relation 
to the degree of elevation of the serum lipids. This 


+ References: 1, 5, 12, 14, 15, 17, 18, 22, 23, 29, 30, 31, 32, 33. 
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includes the free and total cholesterol fractions as 
well as the ratio between these two substances. A 
fairly critical level of total serum lipids exists above 
which skin xanthomatosis occurs. In biliary cir- 
rhosis total lipid values above 1,800 mg. per 100 cc. 
are uniformly associated with generalized xantho- 
matosis. Xanthelasma and generalized xanthomato- 
sis have not been observed in persons with total 
lipid values of 1,300 mg. per 100 cc. or lower.! Fur- 
thermore, patients in whom serum lipids have fallen 
spontaneously from above 1,800 mg. per 100 cc. to 
lower levels have had resolution of the xanthoma- 
tous skin lesions.!:'4 Thus, in biliary cirrhosis, 
whether in the “pre-xanthomatous” or “xanthoma- 
tous” stage, the cholesterol esters fraction, and free 
cholesterol, along with other lipid components, are 
strikingly elevated. 


Hepatocellular Disease. Parenchymatous liver dis- 
ease is usually associated with a decreased value for 
total cholesterol, as well as for the esters fraction.* 
The esters fraction value may decrease to a much 
greater degree than does the free cholesterol and in 
the stage of active necrosis may approach zero.!® 11 
The amount of esterified cholesterol is roughly pro- 
portionate to the degree of liver cell damage and as 
such has considerable prognostic value in various 
types of parenchymatous disease of the liver. In 
instances where the total cholesterol and the esters 
values remain approximately normal, the disease is 
usually mild and the prognosis good.?! 25 On the 
other hand, the outlook is extremely grave if the 
free and esterified fractions are both depressed to 
low levels, However, if improvement occurs, the 
cholesterol esters gradually rise. In hepatocellular 
disease, as contrasted with that of primary obstruc- 
tive jaundice (Figure 1), the values for serum chol- 
esterol and serum bilirubin tend to diverge, with 
the cholesterol falling as the bilirubin rises.17: 26 


In atrophic cirrhosis of the liver (Laennec’s cir- 
rhosis) the serum cholesterol value varies with the 
stage of the disease at the time of the investiga- 
tion.?9: 3° In general, the total serum cholesterol and 
the cholesterol esters remain normal, unless there is 
superimposed an acute hepatic degeneration, or ter- 
minal cholemia develops. In these instances, the 
blood cholesterol partitions resemble those typical 
of primary liver degeneration. 


In acute yellow atrophy the total cholesterol value 
as well as that of cholesterol esters is decreased even 
to the point where ordinary methods of testing do 
not show the presence of cholesterol esters. Thus 
a steadily dropping cholesterol esters value in the 
blood of a jaundiced patient, particularly if it ap- 
proaches the zero level, indicates a serious and 
oftentimes fatal outcome, even though the patient’s 
general condition at the time might otherwise ap- 
pear to be satisfactory. 


In the majority of cases of infectious hepatitis 
the total cholesterol value ranges between 300 and 
400 mg. per 100 cc. while the cholesterol esters fall 
to 30 to 60 per cent of the total. In certain other 





*References: 10, 11, 25, 26, 29, 30, 32, 33. 
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types of acute hepatic degeneration the total chol- 
esterol value has been found to be above 300 mg. 
per 100 cc. in only 12 per cent of cases.}% 11, 25 
However, the failure to conform to the usual pattern 
of hyperbilirubinemia with increased values for 
total cholesterol and decreased values for esters does 
not necessarily rule out the possibility of infectious 
hepatitis. The most likely explanation for the lack 
of typical changes is the mild nature of the disease 
or the degree of recovery at the time of the ex- 
amination. 

Two exceptions occur to the general rule that the 
total cholesterol and esters fraction are decreased 
in parenchymatous liver disease.?! In toxic hepa- 
titis, produced by such agents as arsphenamine, 
hypercholesterolemia may be noted from the onset 
of the jaundice. Likewise, in the so-called “regen- 
erative phase” of intrahepatic jaundice, increased 
values for serum cholesterol occur. While it may be 
possible to explain this increase on the basis of 
pericholangiolitis in the case of toxic hepatitis, a 
satisfactory explanation has not been found in the 
case of “regenerative” hepatocellular disease. The 
hypercholesterolemia of acute and chronic alcohol- 
ism appears to be related to a disturbance of fat 
metabolism. (It is noteworthy in this regard that 
the liver of many alcoholics is fatty. ) 


Gallstone formation. Pure cholesterol stones occur 
as the result of disturbance of the cholesterol me- 
tabolism and usually develop singly in the gall- 
bladder. Stone formation results from the decrease 
in the ratio of bile salts to cholesterol in the bile. 
In ordinary circumstances, cholesterol is dissolved 
in the bile through the influence of bile salts. This 
is probably by the formation of loose compounds. 
The best bile salt solvent for cholesterol seems to 
be desoxycholic acid. It probably plays the most 
important part in keeping cholesterol in solution.? 

In ordinary circumstances the gallbladder wall 
does not absorb or excrete either bile salts or chol- 
esterol. The absorption of fluids which ordinarily 
occurs in the gallbladder is unaccompanied by any 
change in the ratio of bile salts to cholesterol. The 
ratio of either of these two substances to the total 
solids of the bile likewise is unchanged. 

When the gallbladder is injured or inflamed, the 
wall becomes permeable to bile salts. This results 
in a significant decrease in the ratio of bile salts to 
cholesterol, and as a result cholesterol crystals pre- 
cipitate in the bile. 

Pure cholesterol stones may develop in the ab- 
sence of infection, but with stasis, in persons with 
altered cholesterol metabolism. The gallbladder, in 
such cases, may show no pathologic change; it may 
be able to concentrate dye satisfactorily in a high 
percentage of cases before the complications of 
obstruction arise. 

Mixed stones. containing cholesterol are assumed 
to have started as pure cholesterol stones in the 
gallbladder. Then one of the stones obstructs the 
cystic duct, following which calcium salts, pigment 
and more cholesterol are deposited in layers on the 
stones remaining in the gallbladder, and to a lesser 
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degree, on the obstructing stone in the cystic duct.27 

Stones in the common duct are usually preceded 
by stone formation in the gallbladder, with the cal- 
culi then passing from the gallbladder to the com- 
mon duct. It is unusual for common duct stones to 
develop independently of gallbladder stones, al- 
though this may occur in cirrhosis of the liver and 
in obstruction of the common duct due to carci- 
noma. Common duct stones are rich in cholesterol, 
having originated, as a rule, in the gallbladder and 
having then developed into mixed calculi by a 
process similar to that for development of the gall- 
bladder stones. The source of cholesterol for the 
formation of new cholesterol stones in the common 
duct following cholecystectomy is assumed to be 
the bile. 

In cholecystitis, with cholelithiasis, but with no 
obstruction of the outflow of the bile and with no 
complicating infections of the biliary passages, there 
is usually no change in the value for serum chol- 
esterol. 

During pregnancy hypercholesterolemia develops 
as a rule. The reason for this is not clear. Suffice it 
to say, the cholesterol load at such times is heavy, 
and it seems likely that this is liable to lead to the 
development of calculi in the biliary system. This 
may account in part for the high incidence of chole- 
lithiasis among women who have borne children. 

Although the present methods of treatment of 
gallbladder and common duct stones is logically sur- 
gical, the ideal treatment would be prophylaxis, 
based upon dietary management, particularly for 
patients with a personal or familial history of gall- 
stones, for obese persons, for pregnant patients and 
for patients with hypercholesterolemia of unknown 
origin. 

447-29th Street. 
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Citrate Tolerance 


GLENN L. MarsHALL, M.D.. Escondido 


SUMMARY 


There is a wide variation among human 
beings in tolerance to sodium citrate. It is 
important to those concerned with blood 
transfusions that the incidence of reactions to 
citrate is quite low, except in the event of 
massive transfusing, when the amount of cit- 
rate with the blood being given to the patient 
must be carefully considered. 


IRCULATION is practically unaffected by cit- 

rates as used clinically. Larger doses, 30 mg. 
of sodium citrate per kg. of body weight, depress 
heart muscle and stimulate the vasomotor center in 
dogs. Renal vessels may be dilated. The cardiac 
vagus is completely paralyzed by intravenous injec- 
tion of sodium citrate in cats and turtles. It is ap- 
parently due to lowering of the calcium ion concen- 
tration and may be prevented by the injection of 
calcium chloride. Spontaneous recovery is complete 
in 20 to 30 minutes in cats.1§ 

Strong solutions of citrate depress all portions of 
rabbit intestines. When injected intravenously into 
dogs, small doses of sodium citrate stimulate gastric 
and intestinal movements feebly. Larger doses, 100 
mg. per kg. of body weight, injected rapidly, cause 
a temporary depression of the stomach and intes- 
tine. Excised uterus of guinea pigs responds with 
pronounced increase in tone with weak concentra- 
tions and decreased tone with strong concentra- 
tions.!8 

In normal individuals, the change of acid-base 
balance after ingestion of 6 to 8 gm. of sodium 
citrate is neither prolonged nor pronounced. After 
20 gm., the change is maximal in one and a half to 
two hours. With oral administration of sodium cit- 
rate in the amount of 0.2 gm. to 2 gm. per kg. of 
body weight, the rise of citrate concentration in the 
blood lasted three and a half to seven and a half 
hours. An average of 0.7 per cent of the amount 
given escaped oxidation and was excreted in the 
urine. When injected intravenously, citrate disap- 
pears rapidly from the circulation. Human and dog 
urine, blood, and other body fluids constantly con- 
tain small amounts of citrates, which are probably 
synthesized as well as oxidized in normal metabo- 
lism. The normal human urinary excretion is about 
0.5 gm. daily; the level in blood serum is about 2.5 
mg. per 100 cc., with a range of 1.5 to 5 mg. in 
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pathological conditions, the highest values in hepa- 
titis.18 

The actions of sodium citrate correspond to those 
of calcium deprivation. The inactivation of calcium 
by citrates prevents the clotting of milk. Citrates, 
like other calcium inactivators, render the blood 
noncoagulable in vitro. The addition of 0.2 per cent 
of citrate to shed blood prevents coagulation com- 
pletely, even for 48 hours, while 0.1 per cent does 
not hinder coagulation at all. One per cent of citrate 
keeps the blood noncoagulable for two weeks, but 
shrinks the corpuscles. Intravenous injection of 
sodium citrate has the opposite effect; it shortens 
the coagulation time. This effect occurs in human 
subjects with 10 to 50 cc. of 10 per cent citrate; 
the blood returns to normal within 24 hours. The 
mechanism has not been explained, but it has been 
attributed to injury of the platelets, leading to the 
liberation of thromboplastin.!* Citrates form double 
salts with calcium which do not liberate calcium 
ions. In the process of coagulation, four factors are 
essential: Prothrombin, thromboplastin, calcium, 
and fibrinogen. In“ the coagulation mechanism 
thromboplastin, in the presence of ionized calcium, 
converts prothrombin to thrombin. By fixing the 
ionized calcium with sodium citrate, the conversion 
of prothrombin to thrombin is prevented.!° 


USE OF CITRATES IN TRANSFUSIONS 


Probably one of the most important advances in 
the technical development of blood transfusion was 
made by Hustin, of Belgium, in 1914, when he re- 
ported experiments on the use of sodium citrate and 
glucose in the prevention of the coagulation of 
blood. In the same year, Agote, of Buenos Aires, 
performed the first transfusion in which citrate 
alone was used as an anticoagulant. In the follow- 
ing year, in this country, Lewisohn and Weil inde- 
pendently perfected the technique and standardized 
the dosage of citrate.1! 


When blood or plasma is to be used for transfu- 
sions, it is desirable to dilute it as little as possible; 
but coagulation must be prevented. This is accom- 
plished by the use of solutions containing sodium 
citrate. In the preparation of plasma, usually about 
500 cc. of blood is collected in a bottle containing 
50 cc. of a 4 per cent solution of this salt. The mix- 
ture is kept cold until the cells are centrifuged down 
or allowed to settle, and the plasma is then drawn 
off. Citrate alone is not adequate for the preserva- 
tion of whole blood for very many days, as the cells 
undergo hemolysis even in an isotonic solution. It 
was found by Rous and Turner in 1916 that this 
hemolysis could be greatly delayed by the addition 
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of a considerable amount of an isotonic solution of 
glucose. Although citrate solutions are alkaline, the 
pH of the blood in the mixture is not far from the 
normal value of 7.4. It has been reported, however, 
that cells are better preserved in a slightly acid 
medium. Citric acid-sodium citrate-glucose mixture 
has a pH of about 4.9, which is raised to 6.5 or 
more by the addition of blood.® 


At the Mayo Clinic the transfusion of whole cit- 
rated blood or plasma is directly under the super- 
vision of ‘the section of anesthesia where whole cit- 
rated blood is collected into suitable containers in 
which there is 75 cc. of 2.5 per cent solution of 
sodium citrate for each 500 cc. of blood to be with- 
drawn from the donor. If the blood is to be used 
immediately, it is not placed in the refrigerator. 
However, if the citrated blood is to be stored, the 
bottle is suitably sealed and kept in a refrigerator 
at 10°C. Although the chill is usually taken off 
refrigerated blood before administration, this is not 
absolutely necessary. There are special preservative 
agents that may be used to delay hemolysis, thus 
allowing the storage of blood for 30 days or more. 
It has been shown, however, that there is minimal 
hemolysis for the first five days when the blood is 
mixed with sodium citrate. Seventy-five cc. of 2.5 
per cent solution. of sodium citrate usually is ade- 
quate to prevent the coagulation of 500 cc. of blood. 
Gentle agitation during collection of the blood and 
vigorous shaking of the sealed bottle will mix the 


blood and the sodium citrate thoroughly, and will 
prevent the formation of even small clots.!” 


REACTIONS FOLLOWING TRANSFUSIONS OF 
CITRATED BLOOD 


A number of investigators have contended that 
reactions of a mild nature—that is, chills and fever 
—occur more frequently following the transfusion 
of citrated blood than of unmodified blood.!! 12 
Beck, for instance, in an extensive analysis of ap- 
proximately 17,000 transfusions, found that the 
average incidence of reactions following citrate 
transfusions was approximately 30 per cent, in con- 
trast to an incidence of 11 per cent with unmodified 


blood.* ‘ 


Citrated blood transfusions are sometimes fol- 
lowed by a fairly severe chill and temperature of 
about 100° F. in half an hour or so, with return to 
normal in four to eight hours. This reaction has 
little practical importance, and is apparently due to 
alterations preduced in the corpuscles.'* The fully 
developed reaction is characterized by generalized 
tingling sensations, apprehension, dilation of the 
pupils, carpopedal spasm, and tetany. Chvostek’s 
sign is positive and there is general rigidity. Cyano- 
sis was observed in three reactions by Hill and 
Muirhead,’ and there was transient apnea in a new- 
born infant. Many of these signs are masked, of 
course, by general anesthesia, but, according to 
Adams, Thornton, Allen and Gonzales! in experi- 
mental bleeding and citrated whole blood adminis- 
tration to dogs, alterations in blood pressure are 
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frequently observed for several minutes prior to a 
rapid terminal fall; respiratory failure was never 
observed prior to cardiac failure; muscular reac- 
tions were variable; eye reflexes usually became 
sluggish before disappearing completely; the color 
of the blood became very dark; severe acidosis was 
observed, the pH falling from an original 7.4 down 
to as low as 7.15. Deaths ascribed to the use of 
citrate in transfused blood have been reported.*: ® 


Frequently it is difficult to determine whether a 
transfusion is the cause of an untoward reaction or 
whether this untoward reaction is a consequence of 
the patient’s illness or the surgical operation. Ac- 
cording to some investigators the causes of reactions 
in citrated blood transfusions are explained vari- 
ously: (1) prolonged exposure of blood to foreign 
substances that the citrate method entails;!*° (2) 
delayed, careless and insufficient citrating;> (3) 
deleterious effects of citrates on blood platelets;® 
(4) increased friability of red blood cells by cit- 
rate;® and (5) certain chemical changes in the 
blood produced by citrate, such as incipient coagu- 
lative changes.16 The Anesthesia Section of the 
Mayo Clinic outlined briefly a few of the more com- 
monly observed reactions:!7 


1. Reactions due to defects of technique char- 
acterized by the development of chills and a rise in 
temperature which may occur within a few minutes 
after the completion of the transfusion or may be 
delayed for an hour or two. This is ascribed to the 
citrate method of transfusion because of poorly dis- 
tilled water and improperly cleansed apparatus used 
in the performance of the withdrawal, storage and 
administration of blood. Lewisohn and Rosenthal'* 
emphasized the necessity for a centralized depart- 
ment for the thorough cleansing and preparation of 
transfusion apparatus and recommended that only 
sodium citrate which has been prepared with triple 
distilled water obtained from a special Barnstead 
still be used. For actual use, 1 cc. of a 30 per cent 
solution of sodium citrate, so prepared, is used for 
every 100 cc. of blood. After each transfusion, all 
parts are separated and washed in cold water for 
the removal of blood. They are then washed in a 
dilute solution of green soap to which a 1 per cent 
compound solution of cresol has been added. They 
are then thoroughly rinsed in tap water before being 
boiled for five minutes in 0.1 per cent solution of 
sodium hydroxide. They are then rinsed in triple 
distilled water and are ready to be assembled and 
sterilized, either in metal boxes or in special bun- 
dles in the autoclave. 


2. Hemolytic reactions which may be due to in- 
compatibility, minor hemagglutinins and certain 
pathologic conditions. The reaction following the 
administration of incompatible blood usually makes 
its appearance very early during the administration 
of the blood. Severe pain in the back and chest. 
dyspnea, cyanosis, sweating, and shock are some of 
the manifestations. Hemoglobinuria usually ap- 
pears; jaundice may occur, but anuria does not 
follow necessarily. 









ID TE SE CEST TLE 


re 


a AL AR AUR nba 


PE TER TIERS OO TE RITE NESE aE 


496 CALIFORNIA MEDICINE 


3. Allergic and anaphylactic reactions are char- 
acterized by urticaria, angioneurotic edema, dys- 
pnea, asthmatic rales, involuntary movement of the 
bowels, and excretion of urine. 


4. Syphilis, malaria, influenza, measles, smallpox. 
and septicemia have been reported as being trans- 
mitted by the transfusion of blood. 


TOXICITY OF SODIUM CITRATE 


Considerable variation of opinion exists regard- 
ing the rate of administration of blood. Some inves- 
tigators believe that blood should be given slowly, 
whereas others are of the opinion that this has been 
overemphasized. On the basis of the experience of 
Kilduffe and DeBakey in over 5,000 transfusions of 
unmodified blood, it may be stated that an average 
adult transfusion of 500 cc. may be given safely 
at the rate of 1 cc. per second. In urgent cases, as 
in peripheral circulatory failure, blood may be 
given at an even faster rate. As much as 600 cc. 
of blood has been given frequently in such cases, 
in less than five minutes. On the other hand, in 
patients with definite myocardial disease or patients 
with pronounced secondary anemia in which there 
has been probable myocardial damage from the 
chronic anemia, considerable care must be exercised 
in administering the blood. In the average citrate 
transfusion of 500 cc. for patients with no cardio- 
respiratory disturbance the rate of flow generally 
recommended is about 40 to 50 drops per minute 
or about 150 cc. per hour. 

Ivy and associates,® on the basis of experimental 
work on dogs, concluded that 1,500 to 2,500 cc. of 
citrated blood or plasma given rapidly to a man 
weighing 70 kg. might prove fatally toxic. Thornton 
and co-workers!® in experiments on dogs obtained 
results similar to those of Ivy, but they found that 
dogs, bled of as much as 60 per cent of their esti- 
mated blood volume, survived if the replacement by 
citrated whole blood was made over a period of 20 
minutes or longer. They felt it unlikely that any of 
the reactions observed in laboratory experiments 
would occur in man, and that one should not hesi- 
tate to give massive transfusions when indicated. 
Allen, Clark, Thornton, and Adams? studied 53 
patients who received 1,500 cc. of citrated whole 
blood at the time of various radical operations. 
They concluded that the loss of blood at such major 
procedures generally exceeds that estimated at the 
time of operation. Nine of the patients studied re- 
ceived 20 gm. of citrate without incident, and the 
transfusion periods ranged from two to six hours. 
Luria!‘ reported a case of ruptured abdominal preg- 
nancy in a 52-kg. woman who received 7,500 cc. of 
citrated whole blood without reaction. This amount 
of blood contained 24.75 gm. of sodium citrate and 
9 gm. of citric acid. 

A man, aged 52 years and weighing approxi- 
mately 154 pounds, was admitted to the San Diego 
County General Hospital for portacaval anastomo- 
sis as a treatment for portal hypertension. At opera- 
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tion the patient received a total of 45 pints of whole 
blood, containing 74 gm. of sodium citrate, in less 
than seven and a half hours. During the first six 
hours of operation, the patient received blood at the 
rate of 500 cc. per hour and citrate at the rate of 
0.023 gm. per kg. of body weight per hour; and 
during the last one and a half hours blood was 
given at the rate of 13,000 cc. per hour and citrate 
at the rate of 0.61 gm. per kg. of body weight per 
hour. The average was 6,750 cc. of blood per hour 
and 0.317 gm. of citrate per kg. per hour. Death 
was not considered entirely attributable to citrate 
intoxication. It is interesting to note the extremely 
wide individual variation in tolerance to sodium 
citrate among humans. 
718 West Eleventh Avenue. 
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Familial Diaphragmatic Hernia 


Ivan C. Heron, M.D., San Francisco 


SUMMARY 


Familial occurrence of diaphragmatic 
hiatal hernia has been reported often. Herein 
reported is a family in which eight of eleven 
children had hiatal hernia. 

Hiatal hernia must be considered as a pos- 
sible etiological factor in all upper abdom- 
inal, cardiac or respiratory disturbances from 
infancy to senility. The lesion may be present 
in a patient who has none of the symptoms 
usually associated with such defects. 

Conservative treatment is indicated unless 
serious symptoms definitely referred to the 
hernia are present and not adequately con- 
trolled by conservative means. 





pe to 1921, references to diaphragmatic her- 
nia were few and largely confined to the con- 
genital and traumatic types found at autopsy. Since 
then the literature on diaphragmatic hernia has 
become very extensive. The classification of such 
hernias has undergone some change while the em- 
bryological factors contributing to the congenital 
defects in the diaphragm have been described in 
detail. 1 

There have been relatively few references to the 
genetic factors involved in diaphragmatic hernias 
although the familial association of abdominal wall 
weakness, varicose veins and related structural de- 
fects has long been noted. De Azevado® described 
a family (14 people in three generations) in which 
five members had hernia (one umbilical, four in- 
guinal) and five others had definite endocrinopathic 
conditions. De Azevado quoted Birkenfeld: “Hered- 
ity plays a dominant role in the etiology of hernia.” 
Schrieger!® described a woman in whom dia- 
phragmatic eventration developed after delivery. 
Weakness of the abdominal wall was noted in nearly 
all members of the family. Among the woman’s five 
children there were two with inguinal hernia, one 
with umbilical hernia, one with congenital dia- 
phragmatic hernia and dextrocardia. In addition, 
the woman’s father, mother, four sisters and three 
brothers had varices. Myles!* reported upon a wo- 
man 76 years of age and her daughter, aged 54, 
both with congenital short esophagus and _ hiatal 
hernia, and quoted M. Georges as describing a fam- 
ily in which a mother of six children had congeni- 
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tal hernia of the diaphragm; of the children one had 
hernia of the same kind, one had an umbilical 
hernia and two had inguinal hernias. Galliano,* 
Shiro and Benjamin,?° and Bock and co-workers?” 
reported other instances of multiple hernias in the 
same family. 

This presentation deals with esophageal hiatus 
hernias in eight children in one family. 

Diaphragmatic hernia is important in the differ- 
ential diagnosis of a number of vague or complex 
symptoms in the upper abdomen and thorax. Har- 
rington!® stressed that more general interest in this 
subject is necessary since proper diagnosis is not 
made in many instances until complications have 
occurred. 

Esophageal hiatus hernia has been aptly named 
the “masquerader of the upper abdomen” by Har- 
rington.!? As such it should be considered by the 
general practitioner and clinician as a cause or an 
associated etiological factor in all conditions giving 
rise to abdominal or thoracic symptoms. 

This is especially true in newborn babies with 
cyanosis, respiratory difficulty or vomiting—symp- 
toms which may be associated with congenital her- 
nia.*: 1° Thorek*! stressed that this is not uncommon 
and that sudden deaths in the first few weeks of life 
attributed to dextrocardia, enlarged thymus, or 
cardiac lesions may be due to diaphragmatic her- 
nia. Cyanosis is the most constant symptom, and a 
peculiar weak cry has been described. Prompt rec- 
ognition and surgical correction of diaphragmatic 
hernia in babies may be life-saving, as was demon- 
strated by Orr and Neff!® and Truesdale.”2 

In older age groups hiatal hernia has been diag- 
nosed in a greatly increased number of cases in the 
last decade due to recognition of the importance of 
this entity and newer roentgenologic techniques. 

Akelund was quoted by Levy and Duggan!® as 
regarding the presence of small sacless diaphragm- 
atic hernias as a normal development accompanying 
old age. 

Brunk‘ reported 308 cases of esophageal hernia 
observed in 3,448 barium gastrointestinal examina- 
tions in a two-year period at Boston City Hospital. 
Esophageal hernia was the second most common 
pathological finding in that series. The incidence 
of 8.9 per cent compared with 20.4 per cent for 
duodenal ulcer, 3.5 per cent for gastric ulcer and 
2.9 per cent for carcinoma. Brunk cited Nuzum as 
as having reported hiatal hernia in 12.27 per cent 
of 951 patients. Olson and Harrington!® emphasized 
the great etiologic importance of the age factor in 
reporting that 76.6 per cent of hiatal hernias oc- 
curred in the 50- to 80-year age groups. Schatski!® 
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estimated that hiatal hernia occurred in 73 per cent 
of the aged. 

Levy and Duggan’ pointed out that the esopha- 
geal opening is the only opening in the diaphragm 
completely surrounded by muscle tissue and that 
herniation could result from a loss of elasticity in 
the fibrous tissue around the ring, insufficient mus- 
cle fiber, changes in the abdominal pressure such as 
are caused by coughing, meteorism, straining at 
stool, tumor, and repeated pregnancies. 

Harrington® stressed the embryological factor of 
delayed descent of the stomach from its origin in 
the cervical region with closure of the crural ring 
about a portion of the stomach that later descends, 
leaving a large hiatus that is closed only by the 
hiatal elastofibrous membrane. 

Dey and co-workers® and other investigators have 
demonstrated definite shortening of the esophagus 
by vagal stimuli such as traction on the liver, over- 
distention of the gallbladder, dilation of the cystic 
duct and even scratching of the peritoneum. Ever- 
ingham’ expressed belief that intra-abdominal pres- 
sure plays only a small role in comparison to (1) 
loss of ligamentous and muscle tone and (2) neuro- 
genic imbalance. 


SYMPTOMS 


The symptoms of hiatal hernia are of interest due 
to their complexity, insidiousness, and progressive 
character. The principal symptom in the early stage 
of herniation is discomfort in the epigastrium or 
substernal area, especially after a heavy meal or on 
lying down immediately after such a meal. Fullness 
and distress may come on after only a cup of coffee 
or a glass of water. There may be progressively in- 
creasing pain, later referred to the subscapular area 
or radiating down the left arm. 

Dysphagia is complained of in 75 per cent of such 
cases, according to Olson and Harrington.!> An- 
other symptom is epigastric and substernal distress 
that may be referred around the costal margins into 
the left thorax, neck and arms. 

Lentz!2 reported T-wave inversion in electrocar- 
diograms, reflecting coronary insufficiency due to 
lowered blood pressure and increased venous pres- 
sure associated with venous system engorgement 
resulting from increased intrathoracic pressure 
caused by hiatal hernia. 


Beckh and Huffman! pointed out that symptoms 
simulating angina pectoris may be caused by dia- 
phragmatic hernia and they stressed differentiation 
between angina caused by coronary artery disease 
and that caused by hiatal hernia. Jones!! reported 
that the pains of hiatal hernia radiating to the shoul- 
der, to the acromial tip or to the left ring finger 
may be relieved by nitroglycerin, but the relief is 
not so constant as that given by the drug in cases 
in which the pains are due to coronary disease. 
Jones also stated that hiatal hernias, regardless of 
size, may be completely asymptomatic. 

Anemia has always been classified as a major 
symptom associated with hiatal hernia.” *: 9 
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DIAGNOSIS 


The diagnosis of hiatal hernia is made by roent- 
gen examination. Many investigators have stressed 
that a small hernia, even though causing definite 
symptoms, may be missed on the first examination. 
For this reason, x-ray examination should be re- 
peated in cases of unexplained upper abdominal or 
thoracic distress. 

Esophagoscopy, by which mucosal congestion or 
erosion at the cardiac end of the esophagus or in 
the herniated portion of the stomach may be ob- 
served, is useful in localizing the source of referred 
pain. 

CASE REPORTS 


In the following cases, six sisters and two broth- 
ers (twins) of a Jewish family, ranging in age from 
52 to 68, had hiatal hernias of various sizes. One 
male and two female children of these persons did 
not have hiatal hernia. The mother of this group 
had ten children and is said to have been very active 
and never ill, while the father had dyspnea and 
asthma. 


Case 1. The patient was a woman 68 years of age. The 
height was 66 inches and the weight 200 pounds. A 10 cm. 
hiatal hernia was observed in an x-ray film of the chest 
made prior to amputation of a breast for cancer. There were 
no symptoms referable to hernia. 


Case 2. The patient was a 66-year-old nullipara. The 
height was 61% inches, the weight 142 pounds, The patient 
had had anemia until age 19 (chlorosis?). She had always 
been constipated. An operation to relieve rectal stricture was 
done in 1905. Mild gastric hyperacidity had occurred from 
time to time over a period of several years, About six years 
had elapsed since the last attack. There was complaint of a 
sense of fullness in the epigastrium and shortness of breath 
on lying down after a heavy meal. There was no vomiting, 
nausea, epigastric pain, or eructation. The stools were not 
tarry. Erythrocytes in the blood numbered 3,750,000 per cu. 
mm. and the hemoglobin value was 65 per cent. A hiatal 
hernia 8 cm. in diameter was observed in an x-ray exam- 
ination. 


Case 3. The patient was a woman 65 years of age. The 
height was 61% inches and the weight 162 pounds. Anemia 
at age 55 was corrected by iron injections. The patient was 
chronically constipated in younger life but. had not been 
for the past few years. There was some abdominal gas but 
no other symptoms referable to hernia. A hiatal hernia 4 cm. 
in diameter was roentgenographically diagnosed. 


Case 4, The patient was a woman, aged 64 years. The 
height was 65% inches, the weight 165 pounds. There was 
one child, living and well. The patient had always been well 
until two years previously. Then pain associated with chronic 
cholecystitis developed. A 10 cm. hiatal hernia was observed 
in a roentgen examination of the gastrointestinal tract, but 
there were no symptoms referable to the lesion. 


Case 5. The patient was a women 63 years of age. The 
height was 62 inches and the weight 151 pounds. There was 
one child. The history was negative for gastrointestinal 
symptoms, A 3.5 cm, hiatal hernia was observed in a roent- 
genographic examination. 


Case 6, The patient was a woman 54 years of age. The 
height was 63% inches and the weight 206 pounds. There 
were no children. Fourteen years previously an operation 
for “some pelvic condition” was followed by bowel obstruc- 
tion with peritonitis, and fecal fistula had developed as a 
sequel to a second operation. The body weight had dropped 





December, 1950 


to 98 pounds during eight months of hospitalization. The 
abdomen at the time of the present examination was large 
and pendulous. A ventral hernia was noted. A small hiatal 
hernia was observed in roentgenographic studies, but there 
were no symptoms referable to it. 


Case 7, The patient was a man 52 years of age. The height 
was 66 inches and the weight 203 pounds. Formerly a 
boilermaker and iron worker, the patient had always been 
in good health, A very small hiatal hernia was present but 
there were no symptoms referable to the lesion. 


Case 8. The patient, a twin of the patient in Case 7, had 
always had good health. The height was 66 inches and the 
weight 193 pounds. A 5 cm. hiatal hernia was observed in 
x-ray examination. There were no symptoms of gastrointes- 
tinal disease. 


COMMENT 


In only one of these eight cases did the patient 
have definite symptoms associated with the hiatal 
hernia. None were operated upon for repair of this 
condition. Two of the patients (Cases 4 and 6) have 
been followed by the author for 17 years since dis- 
covery of the hiatal hernias. The patients have had 
no symptoms referable to those lesions and no treat- 
ment was given specifically for them. 


TREATMENT 


Treatment of hiatal hernias is primarily conserv- 
ative and dietary. Small frequent meals will often 
prevent most of the symptoms. Bland diet is of 
value. Irritating foods and drinks that cause muco- 
sal turgescence or increased gastric distention 
should be eliminated. Belladonna derivatives are ef- 
fective in relieving symptoms. Operation is indi- 
cated only if serious symptoms directly referable to 
the hernia cannot be adequately controlled by con- 
servative measures. 
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Summer Diarrhea in the San Joaquin Valley 


THEODORE Drake, A.B., San Francisco, and Howarp Lone, M.D., Fresno 


SUMMARY 


In laboratory, epidemiologic and clinical 
studies of 85 patients with diarrhea admitted 
to the General Hospital of Fresno County and 
the San Joaquin County Hospital during part 
of the summer of 1949 the following features 
were noted: 


1. Cultures were positive for Shigella in 
about 45 per cent of the cases in the San 
Joaquin County Hospital and in about 15 
per cent of those in the Fresno County Hos- 
pital. 

2. In 80 per cent of cases in which there 
was gross blood in the stools before the third 
day of hospitalization, Shigella grew on cul- 
tures. No gross blood was noted in 27 per 
cent of cases in which Shigella was demon- 
strated. 

3. The cases in which Shigella was demon- 
strated did not differ greatly from the others 
with regard to fever, leukocytosis, or response 
to therapy. 

4. Salmonella organisms were not grown 
on cultures in any case. 

5. Most of the patients were infants 
younger than one year of age. 

6. Poor socio-economic and hygienic con- 
ditions characterized the households from 
which these county hospital patients came. 

7. Household follow-up studies indicated 
that there had been one or more instances of 
diarrhea among household associates of ap- 
proximately half the hospitalized patients at 
some time during the month prior to ad- 
mission. 





TUDIES of the severe annual summer diarrhea 
problem in the San Joaquin Valley were con- 
ducted in Stockton and Fresno during the latter 
part of the summer of 1949. Information was sought 
particularly concerning etiologic factors, mode of 
transmission, and clinical course. The patients were 
in the San Joaquin County Hospital in Stockton and 
the Fresno County Hospital in Fresno. 
The studies were carried out by two medical stu- 
dents under the direction of Arthur C. Hollister, Jr.. 
M.D., director of the acute communicable diseases 





One of the authors (Drake) was a junior student, Stan- 
ford University School of Medicine, the other (Long) a 
senior student, University of California School of Medicine, 
at the time of this study. 


service of the California State Department of Pub- 


lic Health, and his staff. 


Eighty-five cases were studied. Forty-four of the 
patients were admitted to the San Joaquin County 
Hospital during the period July 10 to September 
13, 1949, and 41 were admitted to the Fresno 
County Hospital during the period August 6 to Sep- 
tember 6, 1949. 


The history and physical findings in each case 
were noted on entrance into the hospital and re- 
corded on statistical card forms. The treatment 
given and the course of the disease were recorded 
daily. 

Smears from rectal swabs on Salmonella-Shigella 
and eosin-methylene-blue culture plates were made 
at the bedside on entry. At Fresno, suspicious col- 
onies isolated at the hospital laboratory were sent 
on plain agar slants to the State Bacteriological Lab- 
oratory at Berkeley for identification. At Stockton, 
separate culture plates were studied by the hospital 
laboratory and by the district health department 
laboratory before being sent to the State Laboratory 
for positive serological identification. In two in- 
stances one laboratory isolated an enteric pathogen 
not reported by the other. 


A stool specimen for future viral study was ob- 
tained on entry, sealed in a specimen bottle, and 
frozen on dry ice for later shipment to the State 
Health Department virus laboratory in Berkeley. 
Field epidemiological studies at the homes of the 
patients were made possible through efforts of the 
Fresno and San Joaquin county public health nurses. 


LABORATORY, EPIDEMIOLOGIC AND CLINICAL DATA 


Table 1 shows the number of deaths in the groups 
studied at both hospitals. A few patients admitted 
for diarrhea to each hospital were not included in 
the study because of occasional necessary absences 
from the hospital by the observer or because diar- 
rhea was determined to be a secondary feature of 
the illness after admission. Dehydration was the 
main criterion for hospital entry. 


TasLe 1.—Total Number of Cases and Deaths 


Fresno Stockton 
(In 3l days) (in 65 days) Totals 
Cases studied....6 oc eccci 41 44 85 
OBOE 2osi5 oy 5 Ses he. tcictelie 5 2 A 


Table 2 shows the results of cultures at both hos- 
pitals. At Fresno, Shigella flexneri was recovered in 
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TasLe 2.—Enteric Pathogens Isolated from Rectal Swabs 








7— Fresno—~ -—— Stockton —~\ 
Positive Negative Positive Negative 


Results of culture for 


enteric pathogens.... 6 35 20 24 


five cases and Shigella ambigua in one. At Stockton 
Shigella flexneri was recovered in 13 cases, Shigella 
sonnei in one case, and Shigella of undetermined 
species in six cases. A few cultures of Proteus 
strains were noted. No strains of Salmonella were 
isolated in either group of cases. As Hardy and 
Watt! observed, Shigella is often present even 
though it is not demonstrated by single cultures of 
rectal swabs. They noted, moreover, that if the or- 
ganism is present it is more often demonstrated on 
rectal swab cultures than on stool cultures. Thus it 
is probable that in the series here reported Shigella 
was present in more cases than those in which it 
was recovered. 


TaBLe 3.—Age Distribution of Patients in the Two Groups 





Fresno Stockton 
1h: WRENN ONE WARARRN phd ssc sa sussavcc totes 21 20 
TUE IM geod cot aca Repos 6 5 
MN aie ss caetaee sitesi teeta 10 16 
Ch OR: OD NN och sence sii occ etateaestn 4 3 
Ai Sc 2h ES OL ah Bee Le 41 44 


Over half of both groups of patients were infants, 
with a considerable proportion of children of pre- 
school age in the Stockton group (Table 3). None 
of the infants under one year of age in the Fresno 
group had stool cultures positive for Shigella, 
whereas for one-third of those in the Stockton group 
the organism grew on stool cultures (Table 4). 





TaBLeE 4.—Age Distribution of Patients with Stool Cultures 
Positive for Shigella 


Fresno Stockton 
GC meet OE WR sine isi hae 0 2 
Mee TURIN 2 Sao og ate ee x Sha hae a 0 1 
EP MOI estes hens edit eine 3 10 
FORTE OE TIN icici eaiass tc gee 3 2 
TR ak oko bossa tes taco cee 6 20 


An attempt was made to detect a correlation be- 
tween the age of the patient and the duration of 
illness before admission to the hospital in an effort 
to determine whether or not hospitalization of an 
infant with diarrhea is delayed longer than it is for 
a patient more than one year of age. Table 5 shows 
that in the Fresno group only one of the patients 
more than one year of age had been ill for over 
four days at the time of admission, and in the Stock- 
ton group only two. In both groups, approximately 
one-third of the patients less than one year old had 
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TABLE 5.—Patients Grouped with Respect to Age and 
Duration of Illness on Admission 


1Yr.or Over1 Yr. 

Fresno :* Lessin Age in Age Totals 
Ill 4 days or less on entry........ 18 10 28 
Ill more than 4 days on entry 10 1 ll 
MAES ccscdiccasentaces asia 28 nT 30° 

Stockton: 

Ill 4 days or less on entry........ 18 16 34 
Ill more than 4 days on entry 8 2 10 
NE sala an eae ek 26 18 44 





*In two of the 41 cases in Fresno, duration of illness was 
not determined. 


been ill for more than four days. It is of interest 
that four of the five deaths in the Fresno group were 
in infants, three of whom had been ill four days or 
less at the time Of admission. Both of the Stockton 
patients who died—one a two-week-old baby and 
the other a six-year-old child—had been ill for four 
days or less when admitted. 


RACIAL DISTRIBUTION 


There was a predominance of patients of the 
Mexican race. In both areas, virtually all the pa- 
tients came from camps for migratory laborers, 
from temporary dwellings in agricultural areas, or 


TaBLe 6.—Racial Distribution of 85 Patients with Diarrhea 





Fresno Stockton 
P38 oo, neetaeneans Sab s 1 7 
PIE se icdaccntee ncecete ten Dene 29 21 
NN ede oi ees ll 16 
WON iets Aa eee 41 44 


from poorer districts of incorporated areas. Poor 
sanitary conditions prevailed among the homes from 
which the patients came, both in the Stockton and 
the Fresno groups. Outside well water, outdoor 
privies, exposed food, and large numbers of flies 
were contributing factors. 

Dehydration or inadequate nutrition or both were 
associated conditions in patients under three months 
of age. In general the body weight of these patients 
at the time of admission was only slightly greater 
than the birth weight and in a few cases it was 
actually less than the weight at birth. 

Visits to the households of hospitalized patients 
revealed in many instances that there had been 
other recent cases of diarrhea within the same 
household or living area. 

Correlation of clinical features with the demon- 
strable presence of Shigella is noted in Table 7. 

In both areas the patients were having three to 
ten liquid stools per day at the time of admission. 
The stools were yellow or green and many contained 
mucus. Blood was observed at some time in the stools 
of ten of the 41 Fresno patients and 15 of the 44 
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Tas_e 7.—Correlation of Clinical Features and Demonstration 
of Shigella on Culture 


4 weeks). 
Total. "Shigella 
(41 cases) (6 cases) 
Gross blood noted in 
stools 0 6 15 14 
No gross blood noted 
in stools 1 0 29 6 
Maximum tempera- 
ture over 102° F. 
(rectum) 24 14 
Leukocytes over 10,- 
000 per cu. mm..... 3 22 ll 
Diarrhea duration 
over seven days 
after therapy 24 13 


Stockton (9 weeks) —, 
Total Shigella 
(44 cases) (20 cases) 


Stockton patients. Blood was noted in stools of each 
of the six Fresno patients who had stools positive 
for Shigella, and in 14 of the 20 Stockton patients 
in whose feces the organism was demonstrated. 
Temperatures (rectal) were not related to Shigella 
culture. They reached 106° F. in a few cases and 
101 to 102° F. in most other cases, usually dropping 
almost to normal shortly after antibiotics and paren- 
teral fluids were administered. Moderate or severe 
dehydration was a conspicuous finding in most of 
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the patients (this was the main criterion for hos- 
pitalization). Leukocytosis was not found to be re- 
lated to the presence of demonstrable Shigella, nor 
was the response to therapy. 

Therapy in both groups consisted essentially of 
replacement of fluids and electrolytes by intravenous 
or clysis methods, and the administration of anti- 
biotics, notably absorbable and non-absorbable 
sulfa drug mixtures, penicillin and streptomycin. 
Results of postmortem examination of three of the 
seven patients who died indicated that adrenal hem- 
orrhage or exhaustion contributed to the fatal out- 
come. Hospital stay varied widely in both groups; 
the majority of patients were hospitalized from five 
to 15 days. 

Fresno County Hospital. 
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The Incidence of Carcinoma of the Prostate in Cirrhosis 
of the Liver 


VARNER J. JoHNs, Jr., M.D., and ALBERT Hirst, Jr., M.D., Los Angeles 


SUMMARY 


Cirrhosis of the liver has no effect upon the 
incidence of carcinoma of the prostate. 


HERE is an increasing volume of clinical and 

experimental evidence to indicate that certain 
manifestations of cirrhosis of the liver are a result 
of hyperestrogenism due to the inability of the liver 
to inactivate estrogens. Among the clinical findings 
suggesting estrogen overactivity are gynecomastia, 
spider angiomata, and testicular atrophy. The litera- 
ture reviewing the endocrine changes in cirrhosis 
has recently been summarized by Lloyd and Wil- 
liams.® 

Estrogens have been shown to have an inhibiting 
effect on normal prostatic epithelium in experimen- 
tal animals! and man* and on the malignant cells 
of prostatic carcinoma in man.” * 7 It seems rea- 
sonable to suggest that the endocrine disturbances 
frequently associated with cirrhosis might also be 
associated with an altered incidence of carcinoma 
of the prostate gland—most likely with decreased 
incidence. The autopsy records of the Los Angeles 
County General Hospital were considered to be par- 
ticularly suited to testing this hypothesis, because 
of the relatively high incidence of cirrhosis of the 
liver in patients at this hospital. The condition has 
been observed in about 5 per cent of autopsies in 
recent years. 


METHOD OF STUDY 


This study was based on a review of 15,522 con- 
secutive autopsies performed during an eight-year 
period from 1939 to 1946 inclusive at the Los An- 
geles County General Hospital. In order to select 
an age group in which both cirrhosis of the liver 
and carcinoma of the prostate occurred with sufh- 
cient frequency to determine a statistical relation 
in the incidence of the two diseases, it was necessary 
to limit the study to males over the age of 50. This 
eliminated only one case of carcinoma of the pros- 
tate and 39 per cent of the cases of cirrhosis of the 
liver in males. The per cent of males over 50 years 
of age with carcinoma of the prostate and the per 
cent with cirrhosis of the liver was determined. The 
incidence of prostatic carcinoma in all autopsied 
males over 50 years of age was compared with the 

Presented before the Section on Pathology at the 79th 
Annual Meeting of the California Medical Association, San 
Diego, April 30-May 3, 1950. 

From the Departments of Internal Medicine and Path- 


ology of the Los Angeles County General Hospital and the 
College of Medical Evangelists. 


incidence of carcinoma of the prostate in males over 
50 who also had cirrhosis of the liver. A similar 
comparison was also made by decades. 

In assessing the frequency of carcinoma of the 
prostate and cirrhosis of the liver, the anatomic 
diagnosis on the autopsy protocol, usually verified 
by histologic data, was accepted. Histologic mate- 
rial on cases in which carcinoma and cirrhosis were 
associated was examined before the diagnoses were 
accepted. 

RESULTS 


In the 15,522 autopsies there were 779 cases of 
cirrhosis of the liver. Males constitute 525 or 67.4 
per cent of this group. The age distribution is shown 
by decades in Table 1. Among the 15,522 autopsies 


TABLE 1.—Patients with Cirrhosis of the Liver and 
Carcinoma of the Prostate 


Carcinoma of 
the Prostate 


Cirrhosis 
of the Liver 


Age Groups 


1 
16 
47 
83 
28 


175 


were 175 cases of carcinoma of the prostate. There 
were nine cases in which carcinoma of the prostate 
and cirrhosis of the liver were associated (Table 2). 
Of the total number of autopsies, 5,934 were done 
on males over the age of 50. Of the 175 cases of 
prostatic carcinoma, 174 occurred in the age group 
over 50, an incidence of 3.1 per cent. Of 316 males 
over 50 with cirrhosis of the liver, nine (2.8 per 
cent) had prostatic carcinoma. These figures indi- 
cate that there is no significant difference in the in- 


TABLE 2 


AGE GROUPS ( YEARS) 
81 and Total 

61-70 71-80 over 61-80 over 50 
Males with carcinoma 

of the prostate and 

cirrhosis of the liver 3 1 7 9 
Males with carcinoma 

of the prostate 83 28 #4130 = 174 
Males with cirrhosis 

of the liver 63 2 FS 


Total males 
(autopsied) 1687 553 3652 5934 
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cidence of carcinoma of the prostate in cases with 
or without cirrhosis in males over 50 years of-age. 
In the nine cases in which cirrhosis and prostatic 
carcinoma occurred together, not one of the patients 
was found to have had any of the previously men- 
tioned clinical manifestations of estrogen over- 
activity. At autopsy gynecomastia or spider angio- 
mata were not observed in any of the nine cases, 
and in only one of them were the testes described 
as “small.” 

A comparison was made of the incidence of cir- 
rhosis of the liver in cases with and without carci- 
noma of the prostate. Of 5,760 males over the age 
of 50 without carcinoma of the prostate, 316 (5.5 
per cent) had cirrhosis of the liver. Of the 174 pa- 
tients in the same age group with carcinoma of the 
prostate, nine (5.2 per cent) had cirrhosis of the 
liver. These figures indicate that in males over 50 
years of age cirrhosis of the liver occurred as fre- 
quently in those with carcinoma of the prostate as 
in those without, again demonstrating an absence of 
interrelationship between the occurrence of the two 
diseases. The incidence of cirrhosis of the liver in 
patients with carcinoma of the prostate showed little 
variation from the incidence of the disease in pa- 
tients without carcinoma of the prostate. 


The incidence of carcinoma of the prostate in 
patients with cirrhosis of the liver, when analyzed 
by decades, showed little variation from the usual 
incidence of this malignancy. In both those with and 
without cirrhosis of the liver, the incidence of car- 
cinoma of the prostate increased as expected in the 
older age groups. The apparent increase in the inci- 
dence of carcinoma of the prostate in the group of 
patients over 81 years of age with cirrhosis of the 
liver (Table 3) cannot be considered significant 
because of the small number of patients in that 
group (see Table 2). 


DISCUSSION 


It would seem reasonable to suggest that excessive 
estrogenic activity would inhibit prostatic epithe- 
lium and cause a decrease in the incidence of car- 
cinoma of the prostate. If, however, it is true that 
prostatic carcinoma begins in the atrophic epithe- 
lium of the gland,® it is conceivable that an increased 
incidence of malignancy might be anticipated. Hug- 
gins® demonstrated that estrogens act primarily on 
the anterior rather than the posterior lobe of the 
prostate, which is believed to be the site of origin of 
most prostatic carcinomas. In accord with this con- 
cept no decreased incidence of this malignancy in 
the presence of hyperestrogenism would be expected. 


CALIFORNIA MEDICINE 


Vol. 73, No. 6 


TABLE 3 


AGE GROUPS ( YEARS) 


81 and 
71-80 over 


Total 
51-60 61-70 61-80 over 50 
Incidence of carci- 
noma of prostate 
in patients with- 
out cirrhosis 
Incidence of carci- 
noma of prostate 
in patients with 
cirrhosis 
Incidence of cir- 
rhosis in males 
without carci- 
noma of pros- 


7.8% 


1.0% 2.5% 5.1% 52% 3.7% 3.1% 


3.7% 48% 9.1% 4.1% 2.8% 


5.7% 3.9% 2.1% 
Incidence of cir- 
rhosis in  pa- 
tients with car- 
cinoma of pros- 
6.2% 85% 3.6% 3.6% 


5.4% 5.2% 


The data set forth in this presentation indicate 
that the incidence of carcinoma of the prostate in 
males over 50 years of age who have cirrhosis is 
practically identical with the incidence in those who 
do not have cirrhosis. It may be significant that in 
none of the nine cases in which cirrhosis of the liver 
and carcinoma of the prostate were associated was 
there clinical evidence of estrogen overactivity. Be- 
cause of the infrequency with which spider angio- 
mata, gynecomastia, and testicular atrophy were 
described clinically, absence of these lesions in so 
small a group can have no statistical significance. 
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CASE REPORTS 


qTympany Over the Liver in Hepatic Abscess Caused 
by Clostridium Welchii 


q Tuberculous Pericarditis — Treatment with Para- 
aminosalicylic Acid and Intermittent Streptomycin 


Tympany Over the Liver in Hepatic Abscess 
Caused by Clostridium Welchii 


Report of a Case 


MarsHA.t J. Frese, M.D., Fresno 


YMPANY in the center of the area of normal liver 

dullness has not, so far as I know, been previously 
described in cases of liver abscess. In a patient recently 
observed, this unusual physical sign was the first evidence 
of a huge gas-containing abscess .of the liver, secondary to 
empyema of the gallbladder. 

About 10 per cent of pyogenic liver abscesses arise by 
direct extension from the gallbladder.’ Occasionally Clos- 
tridium welchii is found in diseased biliary passages, al- 
though less commonly than Escherichia coli, streptococci, 
and staphylococci.? Now and then members of the Clostrid- 
ium group are recovered from liver abscesses.’ On rare occa- 
sions gas has been demonstrated in hepatic abscesses by 
roentgenographic examination." 


A 67-year-old Swedish packer entered Stanford University 
Hospitals on August 5, 1948, because of severe right upper 
quadrant pain for ten days. Two years previously an appen- 
dectomy had been done for transient, vague right upper 
quadrant pain, For several months the patient had been 
known to have pernicious anemia, which had responded 
rapidly to injections of liver extract. Two weeks before entry 
he noticed steady, mild right upper quadrant pain, which in 
the next several days became much worse. Two days before 
entry the pain had subsided somewhat, but the patient 
began having severe chills and fever, and became delirious. 


At the time of admission the patient was weak, tired, 
sweating, and disoriented, with a swinging fever as high as 
40° C. There were crackling rales at both lung bases pos- 
teriorly. The liver was enlarged and tender. In the midst 
of the area of liver dullness, which extended from about the 
level of the fifth costochondral junction to 5 cm. below the 
costal margin, was an area of loud, resounding tympany 
10 cm. in diameter (see Figure 1). 


There were 4,100,000 erythrocytes per cu. mm. and 14.7 
gm. of hemoglobin per 100 cc. of blood. Of the 15,600 leuko- 
cytes per cu. mm., 88 per cent were polymorphonuclear cells, 
17 per cent banded. Roentgenograms showed a large area of 
decreased density in the liver, with a shifting fluid level 
(see Figure 2). Clostridium welchii was cultured from the 


blood. 


There was no apparent response to penicillin and strepto- 
mycin. On the sixth hospital day laparotomy and cholecys- 
tectomy were carried out. The liver was enlarged, firm, and 
as tympanitic as a drum. The tense, distended gallbladder 
contained 800 cc. of foul pus. A perforation in the gall- 
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School of Medicine, and the Stanford University Hospitals. 


bladder wall entered a cavity in the liver 20 cm. deep, full 
of pus and gas, from which E. coli and Cl. welchii were 
cultured. Two days following operation the patient, in 
delirium, pulled out the drains which had been left in the 


Tympany 


Dullness 


Fizure 1.—Pattern of cardiac and hepatic percussion 
dullness and tympany in a case of abscess of the liver due 
to Clostridium welchii. 


Figure 2.— Roentgenogram of the abdomen, showing 
area of decreased density with fluid level, in a case of 
abscess of the liver due to Clostridium welchii. 
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abscess cavity, so that a second laparotomy was necessary 
ten days later. Penicillin and streptomycin were continued 
for two weeks. The wound drained for six weeks, but con- 
valescence was otherwise uneventful. The tympany over the 
liver disappeared. 


COMMENT 


The signs usually mentioned as indicative of large hepatic 
abscesses are enlargement and tenderness of the liver, fric- 
tion rubs over the hepatic area, bulging and inflammation 
of the abdominal wall in the right upper quadrant or flank, 
and fixation of the right diaphragm. To this list may be 
added tympany over the liver if the abscess contains gas. 
Although this sign must be rare indeed, it is so striking 
when present that it may prove to be of diagnostic value, 
and should be sought when a liver abscess is suspected. 


Tuberculous Pericarditis—Treatment with 
Para-aminosalicylic Acid and Intermittent 
Streptomycin 


Report of a Case 
Witu1aM Weiss, M.D., and Emi Bocen, M.D., Olive View 


TREPTOMYCIN is an effective antibiotic in the treat- 

ment of tuberculous pericarditis as well as in the treat- 
ment of other tuberculous lesions, as described in a number 
of recently published case reports.**** In these cases 
streptomycin was used in the usual daily regimen consist- 
ing of several small doses per day. Recently this regimen 
has given way to an intermittent method in which the anti- 
biotic is administered in a single large dose at intervals 
of days to a week, with or without the concurrent admin- 
istration of such drugs as PAS (para-aminosalicylic acid). 
The efficacy of the intermittent method has been demon- 
strated in the treatment of pulmonary” ** and laryngeal® 
tuberculosis. The following case is reported to demonstrate 
its efficacy in the treatment of tuberculous pericarditis. 

In this case PAS was used concurrently. Clinical improve- 
ment began immediately after the intramuscular injection of 
2 gm. of streptomycin and daily oral administration of PAS. 
The PAS was stopped after two weeks because of a febrile 
reaction and granulocytopenia. Therapy was then continued 
with streptomycin, 2 gm. in each dose, at weekly intervals 
and convalescence was uneventful. 


CASE REPORT 


The patient was a 35-year-old Japanese housewife born 
in Los Angeles. Family history was not significant. Past 
medical history included an attack of pleurisy at the age 
of 15. One child was born in 1941. 

The present illness began in 1944 when the patient was 
30 years of age. At that time she was interned at a Cali- 
fornia camp for Japanese. In May of that year there was 
an acute febrile episode and the patient was in bed at the 
camp hospital for four days. Eight months later she began 
to cough, lose weight and to have pain of pleural type in 
the right chest. An infiltration in the upper lobe of'the right 
lung was noted in a roentgenogram. The sputum contained 
tubercle bacilli. The patient was put to bed in the camp 
hospital and during the next three months there was a 
gain in weight from 110 pounds to 126 pounds. In April 
1945 the patient was transferred to a Los Angeles County 
sanatorium. Modified bed rest was continued and the sputum 
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SUMMARY 


Tympany in the center of the area of normal liver dullness 
characterized a case of gas bacillus abscess of the liver, 
secondary to empyema of the gallbladder. As far as has 
been determined, this unusual physical sign has not been 
previously described. 

3243 Kerckhoff Avenue. 
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was negative for tubercle bacilli, In August 1945 it was 
noted that the upper lobe of the right lung was atelectatic. 
The patient’s activity was gradually increased. 

In April 1946 the sputum again became positive for 
tubercle bacilli on concentrated smear. Cough increased, the 
sputum was blood-streaked, and there was slight fever. Bed 
rest was resumed. In repeated bronchoscopic examinations 
fibrous stenosis of the right main bronchus with a small 
area of granulation tissue was noted. Beginning at the end 
of August 1947 the patient was given a course of strepto- 
mycin consisting of 1 gm. daily in five divided doses for 
70 days. Planigrams on several occasions in 1947 showed 
multiple small radiolucent patches in the atelectatic right 
upper lobe. The sputum’ remained persistently positive for 
tubercle bacilli. Therefore, three stages of a right thoraco- 
plasty (seven ribs) were done in October to December of 
1947, Following this procedure, the sputum was negative 
for tubercle bacilli. 

Six months later, the sputum again became positive for 
tubercle bacilli and planigrams on two occasions in 1948 
showed multiple radiolucent areas in the atelectatic right 
upper lobe under the thoracoplasty. Upon bronchoscopic 
examination the same degree of stenosis of the right main 
bronchus that had been noted before was observed but there 
was no active mucosal disease. In December 1948 tubercle 
bacilli from the patient were determined t6 be not resistant 
to streptomycin, so this antibiotic was given again in doses 
of 0.5 gm. intramuscularly once a day. Seven days later, 
right upper lobectomy was performed. During the operation 
the pericardium was inadvertently entered but the wound 
was repaired without incident. The patient made satisfac- 
tory recovery but had a low-grade fever for two weeks after 
the operation. Thereafter tubercle bacilli were never again 
isolated from the sputum or gastric‘ washings. 

Convalescence was uneventful for five months until May 
22, 1949, when the patient began to have fever, dyspnea, a 
vague pressing pain in the left upper chest on coughing, 
increased cough with expectoration, and headache. These 
symptoms became worse during the next four days. Upon 
examination at that time fever and tachycardia were noted, 
and there was dyspnea but no cyanosis. Blood pressure was 
110 mm. of mercury systolic and 90 mm. diastolic. The pulse 
was paradoxical, When the patient sat erect there was no 
venous distention in the neck, but when she lay down, the 
right external jugular vein became considerably engorged. 
The chest had the usual deformity of thoracoplasty on the 
right. The left hemithorax was barrel-shaped. The apex 
beat of the heart was not palpable. The heart was not ap- 
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parently enlarged to percussion. Heart sounds were distant 
and a friction rub was audible in the midsternal line at 
the level of the third interspace with the patient supine; 
this rub almost disappeared when she sat up. The liver was 
neither palpable nor tender and there was no peripheral 
edema. 

Roentgenograms showed an increase in the size of the 
heart in all diameters by comparison with previous films 
and the heart contour was pear-shaped. Fluoroscopy showed 
feeble cardiac pulsations, and a barium swallow revealed no 
abnormalities of the esophagus. An _ electrocardiogram 
showed flattened T-waves, by comparison with a former 
tracing, in all standard limb leads and in the six precordial 
CF leads. Leukocytes in the blood numbered 12,100 per cu. 
mm., with a normal cell differential. The urine was normal. 
A series of four daily blood cultures showed no growth. 


On the fifth day of this illness, the patient’s temperature 
reached a peak of 103.4° F. Pericardial paracentesis was 
performed and 250 cc. of blood-tinged fluid was aspirated. 
This fluid was sterile on culture for both pyogenic or- 
ganisms and tubercle bacilli. 


Following aspiration, the dyspnea was partially relieved, 
venous engorgement in the supine position was less, pulse 
pressure increased and paradoxical pulse was no longer 
noted. The course of the patient is shown in Figure 1. 


On the sixth day of this illness friction rub was no longer 
audible. The patient was given 2 gm. of streptomycin in- 
tramuscularly and was started on 16 gm. of PAS daily in 
four divided doses by mouth. Response to this treatment 
was prompt. Fever and symptoms subsided in four days. An 
electrocardiogram showed deep inversion of all T-waves. 


The temperature remained normal for seven days and the 
patient felt much better. She continued to take PAS by 
mouth without trouble although the stools were somewhat 
loose. However, on the eleventh day of PAS therapy fever 
developed again. The next day a second 2 gm. dose of 
streptomycin was given, but the temperature rose pro- 
gressively during the following two days and the patient 
became nauseated and vomited. On the fourteenth day of 
PAS therapy, leukocytes numbered only 3,500 per cu. mm. 
On roentgenogram, some decrease in the size of the heart 
was noted, and the heart sounds were of good quality. 
There was no recurrence of signs of cardiac tamponade. 
Twenty cubic centimeters of Pentnucleotide® was given 
intramuscularly in two doses. An electrocardiogram showed 
deeper inversion of T-waves. PAS was discontinued with a 
diagnosis of drug fever and leukopenia. 


There was an immediate drop of temperature in 24 hours 
from 104.2° F. to normal but the leukocyte count continued 
to be low for two days more and the granulocytes fell to 27 
per cent. At the same time the platelet count was 135,000 
per cu. mm. The leukocyte and granulocyte count rose to 
normal levels in three more days and the temperature re- 
mained normal. Therapy was continued with 2 gm. of 
streptomycin once a week for five doses, and 90 days after 
the onset of the pericarditis the electrocardiographic changes 
and the heart size had returned to normal. The patient re- 
mained asymptomatic except for slight cough and expec- 
toration and slight dyspnea on exertion. Her activity was 
slowly increased. Sputum and gastric washings remained 
negative for tubercle bacilli, and the blood sedimentation 
rate (Linzenmeier) decreased to a normal level during the 
seven months after the onset of the pericarditis. The patient 
was discharged to home care in December 1949, one year 
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after the right upper lobectomy, with a diagnosis of quies- 
cent pulmonary tuberculosis and healed tuberculous peri- 
carditis. 


COMMENT 


Following an unsuccessful thoracoplasty on a patient 
with pulmonary tuberculosis, resection of the right upper 
lobe was performed. During the operation the pericardial 
sac was broken into. Five months later pericarditis with 
effusion developed. Although culture of aspirated fluid was 
negative for tubercle bacilli, it appears probable that the 
pericarditis was tuberculous and that the pericardial sac 
was infected at the time of the lobectomy. The efficacy of 
therapy with streptomycin and PAS was indicated by the 
prompt response that occurred. It is not certain whether 
one drug or the other was effective in itself, but the com- 
bination was successful. The recurrence of fever with leuko- 
penia is attributed to the PAS, because these reactions 
subsided when PAS was withdrawn and streptomycin was 
then continued without incident. 

The minimal effective dosage of streptomycin for the 


‘treatment of tuberculous pericarditis has not been deter- 


mined. In one of the cases reported by Johnson and Bercu 
the patient recovered following 0.1 gm. of streptomycin 
every four hours for a total of 7.5 gm., although later the 
patient developed chronic constrictive pericarditis requiring 
surgical relief. In the case reported herein, improvement 
followed a single two gm. dose of streptomycin and treat- 
ment with PAS for only two weeks. Whether the resumption 
of streptomycin was necessary to the cure of the pericarditis 
is uncertain; but if it was necessary, then a dosage schedule 
of 2 gm. once a week sufficed. 


SUMMARY 


A patient with tuberculous pericarditis and effusion was 


successfully treated with ,para-aminosalicylic acid and in- 
termittent streptomycin. PAS caused a transient drug fever 
and granulocytopenia. 

P. O. Box 500. 


The authors were assisted by the Western Trudeau 
Streptomycin Laboratory, Olive View, California, aided by 
Research Grant 541, United States Public Health Service. 
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EDITORIALS 


Civil Defense — An Urgent Medical Problem 


Modern methods of warfare and particularly 
atomic warfare have presented the medical profes- 
sion with tremendous problems and responsibilities. 
It is imperative that we accept these responsibilities 
and make adequate preparation at once. 

Many physicians do not realize the urgency and 
necessity for the immediate formulation of plans for 
civil defense and major disaster relief. At any 
moment the major cities of this great nation may 
undergo enemy attack without warning. Try to vis- 
ualize the calamity which could befall any city 
which had no plan to follow in event of major dis- 
aster. One, two, or three atomic bombs properly 
placed in any major city would kill and injure 
thousands of civilians, would destroy hospitals and 
medical personnel, would create the need for thou- 
sands of pints of blood, and would raise many other 
problems. And it must be recognized that bacterio- 
logical and chemical warfare may also be used in 
conjunction with atomic weapons. 


Atomic warfare does not mean the end of civili- 
zation nor necessarily the end of any nation. The 
atomic bomb is the most powerful physical weapon 
that has been produced by man to date. With 
proper planning and training, and mutual aid agree- 
ments with surrounding areas, many lives can be 
saved. We have only to study the record of the 
British during the past war as contrasted with that 
of the Germans and Japanese. The British long be- 
fore the war formed a civil defense organization 
which functioned very well during the war. The 


result was a great saving in lives and property. 
Moreover, because of the organization, it was pos- 
sible to maintain vital war work. On the other hand, 
the Germans and Japanese, who apparently did not 
recognize the necessity for civil defense planning. 
suffered many unnecessary casualties, and the effi- 
ciency of their war industries was greatly impaired. 

The fundamental precepts of civil defense are 
self-help and mutual aid. The success of civil de- 
fense depends upon thorough, intelligent and flex- 
ible planning and full cooperation at the national, 
state, county and, particularly, the community level. 
There is no need to wait for planning on the na- 
tional level; with capable leadership, the basic local 
problems can always be best handled on the local 
level. 

The general program of the medical and health 
services in preparing for civil defense is to provide 
for the augmentation, mobilization, organization, 
and direction of the medical and public health facili- 
ties, resources, and personnel of the regularly con- 
stituted health and medical organizations within the 
state. To these organizations falls the task of setting 
up safeguards for the health of the community— 
providing emergency care for the sick and injured 
and arranging for hospital treatment in the event of 
a major disaster resulting from attack by enemy 
forces, acts of sabotage, serious epidemics, or nat- 
ural disasters of catastrophic proportions. Only by 
proper planning can maximum use be made of the 
personnel, existing facilities, equipment, and re- 
sources within each community. 
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Emergency medical service committees of county 
medical societies must make and put into effect as 
soon as possible plans for the following: 


1. Staffing of existing and auxiliary facilities for 
the care of’ the sick and injured. 

2. Expansion, selection of, and equipping the 
facilities for maximum operation under major dis- 
aster conditions. 


3. The medical care and the evaluation of the sick 
and injured. 


4. The standardization of the methods of treat- 
ment of certain injuries, such as burns and damage 
by radiation. 

5. Training of personnel. Each physician has a 
definite obligation to learn all he can and to prepare 
himself to fit into his community civil defense pro- 
gram. 

The public health services with the assistance of 
the medical profession should provide for the con- 
trol of communicable disease, for environmental 
sanitation, for keeping vital records, and for mor- 
tuary services, 

The radiological defense organization will pro- 
vide for radiological monitoring, decontamination 
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procedures, instrumentation, meteorology, special 
laboratories, and the training of special personnel. 

Civil defense planning is here to stay. It must 
become a part of local, county, state, and national 
medical activities. Scientific programs should in- 
clude papers on the medical defense against atomic 
weapons, the treatment of burns, principles of han- 
dling and sorting casualties, radiation sickness, and 
the collection and preservation of supplies. Civilian 
casualties may be higher than those suffered by the 
military. The civilian population of cities in strate- 
gic areas must be protected against the depletion of 
medical and allied personnel. 

With regard to bacteriological warfare, general- 
ized attacks against the population in industrial, 
communication and governmental centers might be 
launched by disseminating germs in sources of 
water and food supplies. For this reason all physi- 
cians and public health officials must be constantly 
on the alert and report all new diseases affecting 
animals as well as humans. All standard preventive 
measures must be constantly employed. 

Not to act when danger threatens is to neglect a 
duty to the community which is accepted in the 
profession of medicine. 


gs 


Tests for Advertisements 


In a cover-to-cover perusal of even some of the 
more reputable medical journals, a reader need be 
no more than mildly critical to become painfully 
aware that some of the advertisements do not meas- 
ure up to the quality of scientific articles appearing 
in these journals. Because sound standards of ad- 
vertising obviously were needed to correct such 
shortcomings, the American Medical Association 
some years ago set up certain criteria which must be 
met in advertisements published in the various pub- 
lications of the A.M.A. 

As a means of offering similar standards for state 
medical journals, the A.M.A. later established the 
Cooperative Medical Advertising Bureau, now 
known as the State Journal Advertising Bureau of 
the A.M.A. This bureau abides by the dicta of the 
various councils and committees of the A.M.A. and 
exercises a self-determined authority over the ac- 
ceptance of advertising of non-therapeutic products 
such as cigarettes, beverages and other items of gen- 
eral public interest. 

With the exception of Illinois, all state medical 
journals have at one time or another been affiliated 
with the A.M.A. state journal group. The New York 
State Journal of Medicine withdrew from the group 


some years ago and in 1947 the Rhode Island and 
California journals likewise struck out on their 
own. We in California reached this decision for 
two principal reasons: (1) We wanted a more con- 
centrated representation of our journal, free of 
some of the restrictive regulations applied against 
items which were not Council-accepted but were 
generally accepted by the medical profession; (2) 
CALIFORNIA MEDICINE had grown to a size where the 
establishment of its own advertising department was 
considered a necessity for the assurance of sound 
principles of advertising content and good business 
methods. 


When Catirornia MEpIciNE withdrew from the 
cooperative organization, the C.M.A. Council estab- 
lished a Committee on Advertising, which in its ear- 
liest meetings set up definite criteria for all adver- 
tising to be accepted in the journal. The questions 
asked by the committee and the rules it follows in 
determining whether or not a product is acceptable 
for advertising are: 

1. Has the product been presented to any Council 
of the American Medical Association? If not accept- 
able, when was product submitted and for what 
reason was it not accepted? 
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2. Formula must be clearly stated on label and 
advertising copy in terms acceptable to California 
Medical Association. 


3. The article must have the composition com- 
monly acceptable for such products, as described in 
the U.S.P., N.F. or N.N.R., if defined therein. Other- 
wise, composition must be acceptable to the Cali- 
fornia Medical Association. 

4. If name is to be descriptive, it should describe 
the product or its properties and not be suggestive 
of its uses, 

5. Clinica! evidence as to use and efficacy of prod- 
uct and its evaluation by unbiased authorities must 
be submitted. 

6. Competent qualified personnel must be shown 
to be in charge of production and controls and assay 
work. Assay should be routinely applied to potent 
ingredients. 

7. The advertiser must pursue an ethical policy 
in his advertising. The article must not be adver- 
tised to the laity. 

The Committee on Advertising currently numbers 
six members of the C.M.A. and has 18 technical 
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advisors or consultants. Meetings are held monthly 
or more often to consider advertisements placed in 
the journal and to scrutinize each. The purpose is 
to give assurance to the readers that claims made 
for the merits of advertised materials are not exag- 
gerated or otherwise faulty. 


As was to be expected, the establishment of such 
a rigid set of criteria brought about some initial 
problems between the journal and its advertisers or 
their agencies. Now, however, advertisers and the 
agencies representing them have come to recognize 
that since the service performed by the committee 
is of value to the readers of CALIFORNIA MEDICINE, 
it is by this very fact a service which also enhances 
the commercial value of the advertisements appear- 
ing in the journal. The committee, on its part, has 
noted with pleasure the growing numbers of adver- 
tisers and advertising agencies who are cooperating 
in attaining the mutually beneficial aims of this 
program. It is a distinct credit to CALIFORNIA MEptI- 
CINE that in the advertising profession our journal 
is considered second to none in advertising stan- 


dards. 


ee. 
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NOTICES AND REPORTS 


California’s Non-Profit Community Blood Bank System 


Joun R. Upton, M.D., San Francisco 


Chairman, California Medical Association Blood Bank Commission 


The first blood banks organized in California 
were established in 1938 in the Los Angeles County 
General Hospital acute unit and in the Highland 
Hospital at Oakland. Good Samaritan Hospital in 
Los Angeles established the first private hospital 
blood bank in 1939, The Irwin Memorial Blood 
Bank of the San Francisco County Medical Society 
was the first community non-profit bank in the 
country. It was established early in 1941. Since that 
time growth of blood banks has been rapid; unfor- 
tunately, the character of the banks has become 
diverse; future expansion depends on intelligent 
planning. 

California is a state of diversified regions. It is 
made up of 58 counties. These counties range from 
mountainous uninhabited areas to teeming metro- 
politan centers. Long fertile valleys hemmed in by 
mountain chains allow ease of transportation by 
road and rail in the northern sector. In the southern 
part of the state the mountains, lying mostly in the 
east-west direction, impose natural transportation 
barriers.’ However, conveyance of people and pro- 
duce by air is a most desirable method of year- 
round transportation. This method of conveyance 
will be more widely used in the future to transport 
blood to areas which are now deprived of this thera- 
peutic agent. 

The population of the state of California is ap- 
proximately 12,000,000 people. Migration to the 
state is great; 13,000 new inhabitants settle in Los 
Angeles County every month. There are roughly 
6,000,000 people in Los Angeles County alone. The 
public health problem of dealing with this huge 
number is enormous. The problems encountered in 
establishing a modern, community non-profit blood 
bank system are legion. Such obstacles, however, 





Read before the American Association of Blood Banks in 
Seattle, November 3-5, 1949. 


are being surmounted. This is primarily due to en- 
lightened medical opinion and to the aid afforded 
by public officials who, sensing the crying need for 
stabilization in blood bank practices, lend their 
support. 

It is of some interest to compare the needs for 
blood in war and in peace. During the entire three 
and one-half years of the last war a total of 17,022 
Californians were killed in all of the services. Dur- 
ing 1947, 9,536 people met violent death in Cali- 
fornia—a rate approximately twice as great as the 
annual rate during the greatest war of all time. The 
need for blood in helping to stop this destruction of 
human life is self-evident. 

There are at present 49 blood banks operating in 
California. There are eight community non-profit 
type banks, 21 banks in private hospitals, 12 in 
county hospitals, three American Red Cross blood 
banks, and seven blood banks run by commercial 
houses. The majority of new banks planned are 
non-profit community institutions. This diversity in 
the character of blood banks has given excellent 
opportunity for comparative studies of the various 
kinds of banks, from those advocating “free blood 
for all” to the commercial laboratory bank run for 
profit. 

There are approximately 41,000 hospital beds in 
California. It is generally accepted that the amount 
of blood needed for complete coverage is five units 
per hospital bed per year—205,000 units annually 
for California. In addition, approximately 40,000 
units of plasma are needed each year. The average 
service charge throughout the country is $10 per 
unit. That calls for an expenditure of two and one- 
half million dollars per year for whole blood and 
plasma. If such a quantity of blood were obtained 
at commercial prices the sum would be doubled. The 
tremendous upsurge in population necessitates the 
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building of new hospitals. This will result in more 
demand for blood and blood derivatives. 

In April 1948 the California Medical Association 
appointed a Blood Bank Commission. Members of 
the commission are physicians well versed in hema- 
tology, pathology and blood banking. They serve 
their community and state without pay. After a most 
extensive national survey the Commission framed a 
plan of action. The eight points in this plan were to 
sponsor and aid: 

1. Community type non-profit blood banks. 

2. Banks controlled by the local county medical 
society. 

3. Adequate blood coverage for all at cost. 

4. High and uniform standards of service. 

5. Coordination and reciprocity between commu- 
nity blood banks. 

6. Fast and efficient distribution systems. 


7. Assistance to other states and the nation in 
disaster or war. 


8. Research. 


The Commission’s results over the last year have 
been encouraging. However, much work remains to 
be done before that part of the plan calling for ade- 
quate blood coverage for all at cost is accomplished. 

The Commission’s plan envisages a system com- 
posed of 14 strategically placed regional blood 
banks. Some of these blood banks, fortunately, have 
been operating for years. When the Commission 
was formed they readily agreed to fall into the co- 
ordinated, integrated system. Their support of the 
larger picture has been of great value. Without their 
help, loyalty, and sharing of common interests and 
problems, nothing could have been done. 

Fourteen regional blood banks will give adequate 
blood coverage to the entire state. Seven are now 
operating. They are: 

The Sonoma County Blood Bank, situated in 
Santa Rosa. This bank stands as a monument to an 
aroused community. It opened its doors in August 
1949, 

The Sacramento County Blood Bank, started in 
August 1948, has grown swiftly. Its expansion re- 
flects the urgent need for its product in the sur- 
rounding community. 

The Irwin Memorial Blood Bank of the San Fran- 
cisco County Medical Society was the first commu- 
nity bank in the nation. It has been of great service 
to the community in peace and in war. 


The Alameda County Blood Bank, situated in 
Oakland, began operating in 1944. Its influence on 
blood banking is nationwide. Blood banking proce- 
dures developed by this institution have aided the 
entire infusion field. 


The San Mateo Blood Bank, situated in San Ma- 
teo, opened its doors in 1942. Its value to the com- 
munity and to the nation during the war years 
places it high in service rendered. 


In Fresno the Valley Blood Bank during the few 
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months since its inception has given invaluable serv- 
ice to Fresno and the surrounding counties. 

The San Diego Blood Bank, operated by the San 
Diego County Medical Society, became a unit in 
the statewide community blood bank system in 
November 1950. 

The recently organized Tri-County Blood Bank, 
located in Santa Barbara, will serve San Luis 
Obispo, Santa Barbara and Ventura counties. 

Bakersfield, Los Angeles, Riverside and San Ber- 
nardino counties are expected to join in the com- 
munity non-profit blood bank system within a year, 
which would complete the Commission’s plan of 
action and provide blood service coverage for the 
entire state.*! 


A blood bank is comparable to a wheel: The main 
blood center or regional bank is the hub, and towns 
fan out along the spokes to the rim. Community 
blood banks lend themselves most favorably to this 
ideal plan. The California system of interlocking 
procurement and distribution areas protects all the 
people. The wheels mesh; the system is flexible; it 
functions without friction. It protects people in 
rural areas as well as those in the cities. 


Under our plan, each hospital in each town on 
the “wheel” is allocated a blood quota; that quota 
is determined by the amount of blood used by that 
town’s hospitals per month. Once or perhaps twice 
a month, according to the quantity of blood which 
the smaller town requires, a mobile unit goes out 
and draws blood from replacement donors. In the 
majority of instances the donors are relatives or 
friends of the patients using the service. The total 
quantity of blood drawn by the mobile unit is cred- 
ited to that town. All blood drawn is then taken to 
the regional bank: where serology, Rh studies, tox- 
icity tests and type listings are carried out. The re- 
gional bank then stocks the satellite hospital icebox 
with an adequate supply of blood and, at stated 
intervals, withdraws those bottles of blood which 
are close to being outdated. These bottles are re- 
turned to the regional bank where, if the contents 
are found satisfactory, they are processed into 
plasma. In this way physicians of the smaller hos- 
pitals which are located along the spokes of the 
wheel have blood constantly available for their 
needs. No longer is it even necessary for an out-of- 
town physician to call the regional blood bank— 
he has a supply of the right blood in the right spot 
at the right time. This service is particularly satis- 
factory in the obstetrical wards. The consensus of 
obstetrical opinion is that the greatest maternal 

*The San Bernardino and Riverside county medical _so- 


cieties have joined forces and their blood bank should be 
functioning within three months. 


+On September 29, 1950, a Blood Bank Reciprocity Agree- 
ment was signed by the California Medical Association and 
the American National Red Cross. This agreement stipu- 
lates that: (1) Inter-blood bank exchanges will be settled 
on a unit for unit basis. (2) There will be an exchange of 
funds, where necessary to balance accounts for the actual 
per unit cost of processing blood. (3) Territorial boundaries 
to be served by each of the banks operating under the two 
systems will be defined, thus allowing for expansion. Plans 
for expansion are subject to the approval or request of the 
local county medical! society. (4) American Red Cross vol- 
unteers may be provided at the request of any of the par- 
ticipating blood banks. 
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death rate is due to hemorrhage. Now that blood can 
be stored in hospitals, there is hope that the mater- 
nal death rate will be significantly lowered. 

The Blood Bank Commission has stressed control 
by the local county medical society. The process of 
blood banking is a medical procedure, a venipunc- 
ture is a surgical operation and, according to the 
laws pertaining to blood banks, a physician must be 
in charge. 

The Blood Bank Commission’s plan for the state 
calls for adequate blood coverage for all at cost. It 
is opposed to the sale of blood for a profit, as it is 
to visionary plans to dispense blood free of charge 
with no requirement for donor replacement. Medi- 
cine can adequately take care of its own problems; 
blood banking is one of them. 

The heart of a blood bank is its laboratory. 
This vital core should be staffed with the best per- 
sonnel obtainable. A basic uniformity of procedure 
throughout the system is necessary. The plan of 
operations for laboratories as outlined in the Bio- 
logics Act of the California Public Health Service is 
adequate. The State Department of Public Health 
and the Blood Bank Commission working together 
have promulgated rules and regulations which safe- 
guard blood and its derivatives, thereby guarantee- 
ing to the recipient of that blood a highly certified 
product. 

Widely separated community blood banks, in 
order to function adequately and efficiently over the 
entire state, must coordinate, integrate, and have 
reciprocity among themselves. At present the eight 
community blood banks in California call upon one 
another for blood. Usually a simple debit and credit 
system is all that is required. Payment by actual 
bottle transfer is made on demand. In an emergency 
or a disaster, or in the event of another war, this 
coordinated system would be of an inestimable 
value. The ability to mobilize tremendous stocks of 
blood from widely scattered community banks is 
one of the best safeguards for the future. The Cali- 
fornia network also has established reciprocity with 
several states and the Territory of Hawaii. 

The Blood Bank Commission recently inaugu- 
rated a central clearing house for blood banks. This 
clearing house is temporarily quartered in San 
Francisco. It may eventually be situated in a more 
strategic locality. The agency will maintain a daily 
count of all blood drawn in the community banks. 
It will know instantly where the rare types are, 
where blood is approaching the outdated period, 
and where to suggest that blood be sent to prevent 
wastage. Mobile units will be loaned to member 
banks that do not have such apparatus. Commonly 
used supplies will be bought in large quantities by 
the central agency and allocated when requested, 
thereby cutting expenses to all the banks. It is also 
possible that in the near future processing of blood 
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by highly specialized techniques, which would re- 
quire a considerable monetary expenditure (such as 
the irradiation of plasma) may be assigned by the 
clearing house to one or two blood banks. The com- 
pleted product could then be returned to the indi- 
vidual banks which function under the interlocking 
system. A pooling of research problems in order to 
prevent duplication of effort will be undertaken. The 
list of mutual advantages available by this system is 
endless. The end result is a lowering of the cost per 
unit of blood to the patient. 

To have the right type of blood in the right spot 
at the right time, fast and efficient distribution sys- 
tems are necessary. With the present arrangement 
of community blood banks, each is so strategically 
situated that it can.take care of its own area and a 
large part of the surrounding countryside. The sites 
chosen were thoroughly studied to be sure that 
transportation from the regional bank to the far cor- 
ners of the area it served was feasible. The Highway 
Patrol, the Coast Guard, Army, Navy, Air Force, 
and the sheriffs’ air squadrons of the state have 
pledged their help in fast transportation. The estab- 
lished airlines in the past have played a dramatic 
role on several occasions. Modern methods of re- 
frigeration make it possible to safeguard blood from 
the time it is taken from the donor until it goes into 
the recipient’s veins, no matter how far that recipi- 
ent is from the regional blood bank. The state is 
growing rapidly. The usual avenues of transporta- 
tion are crowded. The highways around the larger 
metropolitan areas are jammed over weekends. 
Speedy transportation by road at these times is 
practically impossible. Air transportation is being 
used more and more. 

Assistance to neighboring states and to the nation 
in case of disaster or war has been stressed. With 
an entire network of community blood banks coop- 
erating, large quantities of blood could be supplied 
in short order. 

Although research was placed last on the plan of 
action, in reality research begins with the inception 
of any blood bank. New problems are encountered 
daily, new situations develop, and new thoughts 
arise which call for immediate action. Research in 
blood and blood derivatives is practically unex- 
plored. It is almost virgin territory; the possibilities 
are endless. They are exciting and provocative. 

At present the nation is faced with an interna- 
tional tension which has its effect on military per- 
sonnel and civilians alike. In the care and treatment 
of injuries resulting from atomic explosions, blood 
and blood plasma form the keystone. Blood banks 
must be widely dispersed and adequately prepared 
to undergo enormous expansion in times of neces- 
sity. Above all, the banks must be coordinated and 
integrated so that in times of real disaster they can 
bend their full energy to meet the specific problem. 

384 Post Street. 





December, 1950 


In Memoriam 


BEREJKOFF, KoNSTANTINE I. Died in San Francisco, No- 
vember 4, 1950, aged 58. Graduate of Tomsk Medical Insti- 
tute, Tomsk, R.S.F.S.R., 1916. Licensed in California in 1928. 
Dr. Berejkoff was a member of the San Francisco County 
Medical Society, the California Medical Association, and the 
American Medical Association. 


% 


BrisBinE, Royau E. Died in Glendale, September 30, 1950, 
aged 70, of coronary occlusion. Graduate of the State Uni- 
versity of Iowa College of Medicine, Iowa City, 1906. 
Licensed in California in 1937. Dr. Brisbine was a member 
of the Los Angeles County Medical Association, the Cali- 
fornia Medical Association, and a Fellow of the American 
Medical Association. 


% 


Brunn, Haroxp. Died in Stockton, October 5, 1950, aged 
76, of a coronary. Graduate of the University of Pennsylvania 
School of Medicine, Philadelphia, 1895. Licensed in Cali- 
fornia in 1897, Dr. Brunn was a retired member of the San 
Francisco County Medical Society, the California Medical 
Association, and an Associate Fellow of the American Medi- 
cal Association. 


+ 


Eaton, CHEtsea. Died in San Francisco, October 9, 1950, 
aged 52. Graduate of the University of Louisville School of 
Medicine, 1926. Licensed in California in 1926. Dr. Eaton 
was a member of the Alameda County Medical Association, 
the California Medical Association, and a Fellow of the 
American Medical Association. 


% 


Gittespi£, Paut B. Died in Santa Ana, October 22, 1950, 
aged 61, after an illness of several months. Graduate of 
Creighton University School of Medicine, Omaha, 1917. 
Licensed in California in 1931. Dr. Gillespie was a member 
of the Orange County Medical Association, the California 
Medical Association, and the American Medical Association. 


+ 


Harun, Rosert J. Died October 29, 1950, aged 72. Gradu- 
ate of the University Medical College of Kansas City, 1903. 
Licensed in California in 1922. Dr. Harlin was a member of 
the Los Angeles County Medical Association, the California 
Medical Association, and the American Medical Association. 


& 


Jacoss, Francis E. Died in Woodland, October 14, 1950, 
aged 47, of an acute coronary. Graduate of the University of 
Oregon Medical School, Portland, 1929, Licensed in Cali- 
fornia in 1930. Dr. Jacobs was a member of the San Diego 
County Medical Society, the California Medical Association, 
and a Fellow of the American Medical Association. 


+ 


Jones, RicHarp W. Died in Yreka, September 24, 1950, 
aged 41, of coronary sclerosis with occlusion. Graduate of 
Jefferson Medical College of Philadelphia, 1935. Licensed 
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in California in 1937. Dr. Jones was a member of the Siski- 
you County Medical Society, the California Medical Associa- 
tion, and the American Medical Association. 


% 


KIMBERLIN, Lester O. Died in San Francisco, November 
2, 1950, aged 66. Graduate of Cooper Medical College, San 
Francisco, 1911. Licensed in California in 1911. Dr. Kimber- 
lin was a member of the San Francisco County Medical So- 
ciety, the California Medical Association, and a Fellow of 
the American Medical Association. 


% 


Mentzer, STANLEY H. Died in San Francisco, October 6, 
1950, aged 53, of cerebral vascular accident. Graduate of the 
University of California Medical School, Berkeley-San Fran- 
cisco, 1923. Licensed in California in 1923. Dr. Mentzer was 
a retired member of the San Francisco County Medical So- 
ciety, the California Medical Association, and a Fellow of 
the American Medical Association. 


% 


Mott, Epwin L. Died in Fresno, September 23, 1950, aged 
57, in a fire. Graduate of Jefferson Medical College of Phila- 
delphia, 1918. Licensed in California in 1919. Dr. Mott was 
a retired member of the Fresno County Medical Society, and 
the California Medical Association. 


% 


NuTTALL, Joun P. Died in Los Angeles, October 7, 1950, 
aged 72, of a heart ailment. Graduate of the Hospital College 
of Medicine, Louisville, 1902. Licensed in California in 1910. 
Dr. Nuttall was a retired member of the Los Angeles County 
Medical Association, the California Medical Association, and 
a Fellow of the American Medical Association. 


% 


Price, Jerry C. Died in Los Angeles, September 24, 1950, 
aged 46, of carcinoma. Graduate of Tulane University of 
Louisiana School of Medicine, New Orleans, 1941. Dr. Price 
was a member of the Los Angeles County Medical Associa- 
tion, the California Medical Association, and a Fellow of the 
American Medical Association. 


+ 


Sanps, Rosert L. Died in Encino, November 6, 1950, aged 
54. Graduate of the University of Nebraska College of Medi- 
cine, Omaha, 1919. Licensed in California in 1936. Dr. Sands 
was a member of the Los Angeles County Medical Associa- 
tion, the California Medical Association, and a Fellow of 
the American Medical Association. 


+ 


SLavicu, Jgun F. Died in Oakland, October 21, 1950, aged 
69, of uremia. Graduate of the University of California Medi- 
cal School, Berkeley-San Francisco, 1904. Licensed in Calli- 
fornia in 1904. Dr. Slavich was a member of the Alameda 
County Medical Association, the California Medical Asso- 
ciation, and the American Medical Association. 


+ 


Smart, Ettiott P. Died in Murphys, October 13, 1950, 
aged 65, of a cerebral hemorrhage. Graduate of the College 
of Physicians and Surgeons, Los Angeles, 1912. Licensed in 
California in 1912, Dr. Smart was a member of the San 
Joaquin County Medical Society, the California Medical As- 
sociation, and a Fellow of the American Medical Association. 
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Ouestions and Answers about (. PS. 





(Eprror’s Note: The new C.P.S. contracts are being 
applied throughout the state to all new groups, and also 
are being applied gradually to existing groups by con- 
version of old contracts to new contracts. Thus, while 
all C.P.S. patients are not as yet affected, an increasing 
percentage of them will be in ensuing months, To assist 
C.P.S. physician-members and their office staffs in mak- 
ing this transition, the principal differences between old 
and new contracts are summarized below.) 


Hospital Contract: 

1. Old—21 days’ hospital care provided for each illness, 
operation or injury from a separate cause when member is 
necessarily admitted as a registered bed patient in a licensed 
hospital. Immediately following, member is entitled to 345 
days (180 days for Standard Oil Group and 79 days for In- 
dividual Plan) at one-half cost, if he remains continuously 
registered as a bed patient. 

New — Two types of contracts are offered — one 
providing a maximum of 50 days’ hospital care, the 
other a maximum of 100 days’ care. Both apply 
only when member is necessarily admitted as a reg- 
istered bed patient in a licensed hospital. If the 50 
(or 100) days’ hospitalization is exhausted, it is 
automatically renewed when the member has been 
out of the hospital for at least 90 days or in the 
case of an accidental injury requiring hospitaliza- 
tion. The 50 (or 100) days may be used in broken 
intervals or in one continuous period of hospitali- 
zation. 

2. Old—Hospital care of $50 each year is provided for 
childbirth, caesarean sections, or for conditions arising from 
pregnancy, if member has had a two-person-or-more contract 
during the preceding ten-month period. 


New—The $50 provision remains the same, but 
the ten-month waiting period is changed to nine 
months. 

3. Old—Drugs and medications up to $3.50 provided per 
hospital admission. 

New—No provision for drugs and medications. 


Surgical Contract: 


1. Old—No benefits provided for basal metabolism tests 
and electrocardiograms. 


New—Basal metabolism tests and electrocardio- 
grams provided when member is necessarily con- 
fined as a registered bed patient in a licensed hos- 
pital and when they are incidental to the illness or 
injury necessitating hospitalization. 

2. Old—Provision for x-rays performed by a physician, in 
his office or in hospital, in fracture or dislocation cases. 

New—A total of up to $25 provided each con- 
tract year (i.e., the 12-month period commencing 
with the effective date of the member’s enrollment 
in C.P.S.) for x-rays performed outside the hospi- 
tal in connection with accidental injury cases, in- 
cluding all fractures and dislocations. This $25 pro- 
vision is in addition to x-rays necessary to establish 
diagnosis while member is hospitalized. 


Two-Visit-Deductible-Medical Contract: 


1. Old—Medical benefits begin with the third visit to the 
doctor for each condition, with the patient paying for the 
first two visits in each case. 


New—In accidental injury cases benefits for non- 
surgical professional services begin on the first visit. 
Benefits for illness begin with the third visit, with 
the patient paying for the first two visits. 

2. Old—For chronic and recurrent conditions, medical 
benefits are provided for three consecutive months (from 
initial date of C.P.S. liability). Medical benefits for other 
conditions provided for one year. 

New—Medical benefits provided for three con- 
secutive months (from initial date of C.P.S. liabil- 
ity) for all ailments, except certain listed ailments 
for which benefits are provided for one year. Listed 
ailments are: Cancer and other malignant condi- 
tions, tuberculosis, brain tumors, poliomyelitis, se- 
vere burns, leukemia, coronary occlusion, Paget’s 
disease, Hodgkin’s disease, stroke, brain concussion, 
subacute bacterial endocarditis and septicemia. 

3. Old—Provision for complete laboratory tests performed 
by a physician when necessary for diagnosis of an illness or 
injury. 

New—A total of up to $10 provided each con- 
tract year for laboratory services, including allergy 
tests. Renewable each year. 


4. Old—Provision for x-rays and x-ray and radium therapy 
performed by a physician. 


New—A total of up to $25 provided each con- 
tract year for ambulatory x-rays for all illnesses or 
non-accidental injuries. This $25 provision is renew- 
able each year. In addition, radiation therapy for 
malignancies is provided for one year, starting with 
the third visit. 

5. Old—Provision for full fee to physician for maternity 


care—consisting of prenatal, delivery and postnatal care— 
if delivery occurs after ten consecutive months of service. 


New—Up to $50 for maternity provided for 
female employee member if member’s contract has 
been in effect for nine consecutive months prior to 
delivery. The $50 maternity benefit is to be applied 
to the physician’s usual charge for such services. 
No x-ray or laboratory benefits provided for ma- 
ternity. 

Medical-Service-While-Hospitalized Contract: 


Old and new benefits for medical-service-while- 
hospitalized contract remain substantially the same, 
but additional exclusions are alcoholism, Workmen’s 
Compensation cases and cases where services are 
provided without cost to member by a governmental 
agency. Also, if member is already hospitalized on 
effective date of this coverage, all professional serv- 
ices (including those rendered during the period of 
hospitalization immediately following) are excluded, 
unless the member is already entitled to them under 
his basic coverage. 


~ 
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NEWS and NOTES 


NATIONAL * 


CALAVERAS-SAN JOAQUIN-TUOLUMNE 


A charter was issued last month by the American Aca- 
demy of General Practice to the recently organized San 
Joaquin - Tuolumne - Calaveras chapter of the organization. 
Dr. James J. Heffernan is president of the new chapter and 
Dr. John Blinn, Jr., is secretary. ‘ 


FRESNO 


One hundred twenty-five physicians from San Joaquin 
Valley areas attended the Fresno Medical and Surgical 
Institute, a seminar program arranged through the Cali- 
fornia Medical Association Committee on Postgraduate Ac- 
tivities, which was held November 2 and 3. Lecturers for the 
meeting were members of the staff of the University of Cali- 
fornia at Los Angeles School of Medicine. 

It is planned to hold similar meetings annually hereafter. 


* % * 


The Committee on Rural Medical Service of the California 
Medical Association will hold its fourth annual Rural 
Health Conference in Fresno, Saturday, January 13, 1951. 
Principal subject for discussion will be “Rural Hospital 
Problems.” 


LOS ANGELES 


Dr. Wilbur Bailey, clinical professor of radiology at the 
University of Southern California School of Medicine, re- 
cently was elected president of the California State Board 
of Medical Examiners, and Dr. Joe Zeiler of Los Angeles 
was elected vice-president. Dr. Frederick N. Scatena, 
Sacramento, was reelected secretary-treasurer. 


RIVERSIDE 


The third institute of the 1950-51 series under the direc- 
tion of the California Medical Association Committee on 
Postgraduate Activities will be held in Riverside at the 
Mission Inn, January 25 and 26. The lectures are to be given 
by members of the staff of the University of Southern Cali- 
fornia School of Medicine. ; 

The program is as follows: 


THuRSDAY, JANUARY 25, 1951 
8:30-9:30 a.m.—Registration. 


10:00-11:00 a.m.—“Cardiology — Use of Anticoagulants in 
Cardiovascular Diseases” — George C. Griffith, M.D., 
clinical professor of medicine and medical director, 
Graduate School of Medicine, University of Southern 
California. 


11:00-12:00 noon—Study groups. 
1. “New Concepts in Diagnosis and Therapy in Cardio- 
vascular Diseases”—George C. Griffith, M.D. 
2. “New Concepts in Diagnosis and Therapy in Derma- 
tologic Diseases”—Maximilian E. Obermayer, M.D. 
3. “New Concepts in Diagnosis and Therapy in Gyne- 
cology”—Erle Henricksen, M.D. 


12:30-2:00 p.m.—Luncheon round table: “Use of Newer 


Antibiotics”—George C. Griffith, M.D., Maximilian E. 
Obermayer, M.D., and Erle Henricksen, M.D. 


STATE ° 


COUNTY 


2:00-3:00 p.m.—‘“Do’s and Don’ts in Dermatology”—Maxi- 
milian E. Obermayer, M.D., clinical professor of medi- 
cine, head of dermatology and syphilology, School of 
Medicine, University of Southern California, 

3:00-4:00 p.m.—Study groups continued. 

4:00-5:00 p.m.—Lecture: “Office Procedures in Gynecology” 
—Erle Henricksen, M.D., associate clinical professor of 
obstetrics and gynecology, School of Medicine, Univer- 
sity of Southern California. 


6:30 p.m.—Dinner meeting: “Treatment of Edema”—George 
C. Griffith, M.D. 


Fray, January 26, 1951 


9:00-11:00 a.m.—Demonstration and Ward Rounds, River- 
side County General Hospital. 


1. Surgical Demonstration—C. J. Berne, M.D. 


2. Orthopedic Ward Rounds—Francis McKeever, 
M.D. 


3. Internal Medicine Rounds—Paul Starr, M.D. 


11:30-12:30 p.m.—“Orthopedics” (dealing with low back 
pain and treatment of traumatic injuries of the ex- 
tremities)—Francis McKeever, M.D., assistant clinical 
professor of surgery, School of Medicine, University of 
Southern California. 

12:30-2:00 p.m.—Luncheon round table: “Treatment of Thy- 
roid Disease”—Paul Starr, M.D., and C. J. Berne, M.D. 


2:00-3:00 p.m.—“Clinical Effects of ACTH and Cortisone” 
—Paul Starr, M.D., professor of medicine (head) , School 
of Medicine, University of Southern California. 

3:00-4:00 p.m.—‘*Management of Perforated Appendicitis” 
—-C. J. Berne, M.D., clinical professor of surgery (head), 
School of Medicine, University of Southern California. 


4:00-5:00 p.m. — Clinical-Pathological Conference — Cecil 
Bassinger, M.D., C. J. Berne, M.D., and Paul Starr, M.D. 


SAN FRANCISCO 


A blood vessel bank to collect and store fresh blood 
vessels so that surgeons in the San Francisco Bay Area may 
have them available for grafting purposes has been estab- 
lished in the department of thoracic surgery, University of 
California School of Medicine. 

The financing of the new bank is made possible by funds 
derived from the $100,000 endowment presented to the Uni- 
versity in 1928 by Mr. and Mrs. George Roos of San Fran- 
cisco for the establishment of the J. J. and Nettie Mack 
Clinic. 


SANTA BARBARA 


There were 119 paid registrants at the first annual Santa 
Barbara Medical and Surgical Institute, held at Bissell 
Auditorium, Cottage Hospital, October 12 and 13. In addi- 
tion, courtesy memberships were extended to 25 interns and 
residents. A regional meeting to serve the counties of Ven- 
tura, Santa Barbara, San Luis Obispo, Monterey, San Benito 
and Santa Cruz, the institute was arranged through the Cali- 
fornia Medical Association Committee on Postgraduate Ac- 
tivities. Program arrangements were made by Dr. H. M. 
Walton, chairman of the Committee on Graduate and Post- 
graduate Medical Education, College of Medical Evangelists. 
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POSTGRADUATE EDUCATION NOTICES 


For more complete information as to fees and 
time of sessions address the institutions as listed. 


UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


CarpioLocy—12 weekly two-hour evening lectures 
on all aspects of heart and peripheral vascular dis- 
eases, with special emphasis on the evaluation of 
cardiac drugs and the practical interpretation of 
x-rays of the heart and electrocardiograms. Ingle- 
wood, January 18, 1951. 

ENpocrINOLOGY—12 weekly two-hour evening lec- 
tures and demonstrations on the clinical character- 
istics of the endocrine syndromes, their pathology, 
physiology, diagnosis and treatment. San Diego, 
January 19, 1951. 


UNIVERSITY OF CALIFORNIA MEDICAL 
EXTENSION, San Francisco 22 


Graduate Instruction: 
February 5 to April 9, 1951 (Monday evenings). 


Clinical Science as applied to General Medicine, 
Part III, Gastroenterology. 


September through January (Monday and Wednes- 
day evenings). 

Didactic Resident Course in Ophthalmology. Part 
I, First Semester. 


(A few places are available in each of the above for 
practicing physicians.) 


Postgraduate Courses for Practicing 
Physicians: 


January 23 to 26 (at Franklin Hospital). 


Urology in Practice. Lectures and demonstrations 
on newer methods. 


January 29 to February 2 (mornings at Medical 
Center). 


GENERAL 


Four California physicians, two from San Francisco and 
two from Los Angeles, were appointed recently to positions 
on the national advisory councils of the U. S. Public 
Health Service. Dr. Lowell S. Goin, chief of the department 
of radiology at Queen of Angels Hospital, Los Angeles, was 
appointed to the cancer council, and Dr. Burrell O. Raulston, 
dean of the Medical School of the University of Southern 
California, was named to the heart council. Dr. Wilton 
Halverson, California State Public Health Director, and Dr. 
Karl F. Meyer, professor of experimental pathology, Uni- 
versity of California School of Medicine, were appointed to 
the health council. 

* aK aK 


Almost 1,000 physicians are reported to have attended the 
second annual scientific assembly of the California Aca- 
demy of General Practice which was held last month in 
Sacramento. 


Dr. Dave F. Dozier of Sacramento was installed as presi- 
dent of the organization, Dr. Clifford Burwell of Los Angeles 
was named speaker of the congress of delegates and Dr. 
Elmer Hof, Fresno, vice-speaker. Elected as delegates to the 
convention of the American Academy of General Practice 


Cardiovascular Diseases, Recent advances in diag- 
nosis and treatment. 


Electrocardiology (afternoons at Medical Center). 
One hour lecture and two hours of practice in in- 
terpretation. 

February 19 to 23 (University Extension Building, 
540 Powell Street). 

Diseases of Chest. Recent advances and evaluation 


of fundamental diagnostic and therapeutic prob- 
lems. 


UNIVERSITY OF CALIFORNIA AT 
LOS ANGELES 


Internal Medicine—9 months full-time, December 
4, 1950 to September 1951. 


Trauma, Fractures, and Reconstructive Surgery— 
December 7, 1950 to April 1951. One per week. 


Institute on Upper Extremity Prosthetics, January 
22 to 26, 1951. 


Advanced Hematology—January 10 through Febru- 
ary 28, 1951. One night a week for eight weeks. 


THE COLLEGE OF MEDICAL 
EVANGELISTS 


Differential Diagnosis and Treatment of Internal 
Diseases—January 8 through March 26, 1951. 
Dermatology—January 3 through March 21, 195]. 


General Urology—January 3 through February 28, 
1951. , 


Proctology—January 4 through March 8, 1951. 
Cardiology—January 9 through March 13, 1951. 


Ophthalmology — January 30 through March 20, 
1951. 


Histology and Histopathology of the Eye—Febru- 
ary 28 through June 20, 1951. 


Varicose Veins—March 1 to April 5, 1951. 





which is to be held in San Francisco in March were Doctors 
John G. Walsh of Sacramento and Frederick Ewens of Man- 
hattan Beach, retiring president. Dr. Carroll Andrews of 
Sonoma and Dr. Dozier will serve as alternates. 


Members selected for the board of directors were 
Doctors Andrews, Richard Sheretz of Sunnyvale, James L. 
Dennis of Merced, Clarence T. Halburg of Redlands, James 
J. Heffernan of Stockton, William G. Burkhard of San Fran- 
cisco, Marlin L. Newkirk of South Gate, Charles A. Preuss 
of Santa Barbara, James C. Raphael of Oakland, James E. 
Reeves of San Diego, John Rovane of Sacramento, William 
T. Zimmerman of Los Angeles and John G. Walsh, editor of 
the California Academy’s monthly publication. 


Out-of-state guest speakers at the scientific assembly were 
Dr. Walter Alvarez of the Mayo Clinic and Dr. Philip Thorek 
of Chicago. 


* % * 


Grants totaling $217,534 have been awarded to four 
California medical schools by the National Institute of 
Mental Health as an aid to expansion of teaching programs 
to train psychiatrists, medical students, psychologists, nurses 
and social workers. 


The University of California was allotted $129,328, Stan- 
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ford University $33,160, the University of Southern Cali- 
fornia $42,470, and the University of California at Los 
Angeles $12,576. 


a x * 


In the interest of uniformity in the classification of car- 
cinoma of the uterine cervix, the International Congress 
on Obstetrics and Gynecology has called attention to the fol- 
lowing resolution which was passed at a meeting of a com- 
mittee of the International and Fourth American Congress on 
Obstetrics and Gynecology last May: 


Whereas the so-called League of Nations’ Classification of 
Carcinoma of the Uterine Cervix is now in common use in 
many countries but is not used exclusively in the United 
States of America, it is desirable that this classification, or 
an acceptable modification thereof, be adopted universally in 
order to reach a common ground of understanding. There- 
fore, a committee of duly appointed representatives of the 


Section of Obstetrics and Gynecology of the American 
Medical Association, the American Association of Ob- 
stetricians, Gynecologists, and Abdominal Surgeons, and 
the American Gynecological Society, 


meeting in session with the Editorial Committee of the An- 
nual Report on the Results of Radiotherapy in Carcinoma 
of the Uterine Cervix on the occasion of the International 
and Fourth American Congress on Obstetrics and Gyne- 
cology at New York City on May 14-19, 1950, has agreed to 
propose the following modification of the classification 
adopted by the Health Organization of the League of Nations 
in 1937: 


Stage O—Carcinoma in situ—also known as preinvasive 
carcinoma, intra-epithelial carcinoma and similar condi- 
tions. 


Stage I-—The carcinoma is strictly confined to the cervix. 
Stage II—The carcinoma extends beyond the cervix, but 
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has not reached the pelvic wall. The carcinoma involves 
the vagina, but not the lower third. 

Stage I1]—The carcinoma has reached the pelvic wall. (On 
rectal examination no “cancer-free” space is found between 
the tumor and the pelvic wall.) 

The carcinoma involves the lower third of the vagina. 


Stage I1V—The carcinoma involves the bladder or the 
rectum, or both, or has extended beyond the limits previ- 
ously described. 

Be It Resolved, That this Classification be termed the In- 
ternational Classification of the Stages of Carcinoma of the 
Uterine Cervix, and that all organizations concerned with 
the problem on hand be approached to consider its adoption. 


CoMMITTEE 


(Section of Obstetrics and Gynecology, American 
Medical Association) : 


Roy Calkins, M.D. 
Walter Dannreuther, M.D. 
William Mengert, M.D. 


(American Gynecological Society) : 
Herbert Schmitz, M.D. 
Ludwig Emge, M.D. 
William P. Healy, M.D. 


(American Association of Obstetricians, Gyne- 
cologists, and Abdominal Surgeons) : 

Bayard Carter, M.D. 

Robert Faulkner, M.D. 

James Corscaden, M.D. 


(Editorial Committee, Annual Report of Results 
of Radiotherapy in Carcinoma of the Uterine 
Cervix) : 

James Heyman, M.D. 

Malcolm Donaldson, M.D. 

Joe V. Meigs, M.D. 


le 
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BOOK REVIEWS 


A TEXTBOOK OF GYNECOLOGY. By Arthur Hale 
Curtis, M.D., Emeritus Professor and Chairman of the 
Department of Obstetrics and Gynecology, Northwestern 
University Medical School; and John William Huffman, 
M.D., Associate Professor of Obstetrics and Gynecology, 
Northwestern University Medical School. Sixth Edition— 
466 Illustrations. W. B. Saunders Co., Philadelphia, 1950. 
$10.00. 


In preparing the sixth edition of this well-known text 
Curtis has shared the labors of revision with John W. Huff- 
man, known for his contributions to the embryology of the 
genito-urinary tract. Curtis states in the introduction to the 
present edition that he had thought it advisable to divide 
the responsibility of revising the text in collaboration with 
a junior author actively engaged in teaching since he no 
longer participates in university duties. This is a farsighted 
move for it holds out a reasonable assurance for the per- 
petuation of a valuable textbook. 

Curtis’ Gynecology is an old standby for medical students 
and a handy guide for the busy practitioner and, as such, 
needs no detailed review. On the whole it is practical in its 
conception, it is readable and reliably documented. The 
present edition has been enriched with additional informa- 
tion about the embryology of the genito-urinary tract and 
some of the commoner disturbances of the vesicorenal sys- 
tem. Minor changes appear in many chapters. The chapters 
on anatomy, embryology and physiology are outstanding and 
beautifully illustrated by Tom Jones. 

As far as diagnosis and treatment are concerned there 
might be room for further revision. Certain attitudes are 
strictly those of the senior author whose long experience in 
the practice and teaching of gynecology has made him 
rather set in his views. In some respects this enhances the 
value of the text because it allows teachers to take excep- 
tion and therewith create discussion. However, a broader 
approach would be more enlightening to the student who 
then could acquaint himself with methods of treatment 
other than those advocated by the senior author, This is 
true in particular of the chapters dealing with the rapidly 
expanding field of endocrinology, with the study and treat- 
ment of dysmenorrhea and the etiology of cancer. There is 
room also for a broader discussion of psychosomatic phe- 
nomena particularly as this relates to the menarche, meno- 
pause, dysmenorrhea and the host of poorly understood 
pelvic complaints, not to forget the approach to the han- 
dling of cancer patients. Yet, all in all, none of these minor 
shortcomings detracts from the widely recognized value of 
this book as a teaching text and a practitioner’s guide. 

Curtis’ Gynecology is illustrated elaborately, in fact, one 
might say, almost extravagantly. For instance, the mass of 
illustrations depicting a variety of surgical corrections of a 
rather limited field of traumatic disturbances is a fine 
example of the versatility of approach to a surgical problem 
but it must be bewildering to the young student to see such 
an array of surgical technique without finding adequate 
explanations in the text to permit him to understand why 
so many different procedures have been devised. This needs 
correction either through elimination of some of the less 
useful methods depicted or by offering a more adequate 
discussion of their respective applications. Your reviewer 
has watched the growth of this textbook since its first ap- 
pearance and he has noticed that with each edition there is 
a growing tendency to develop it into a more elaborate 
handbook of the reference type. He hopes this will not 


come to pass because handbooks are not handy texts for 
students. Besides, frequent revisions are out of the question 
because of the cost, the limited market and the monumental 
effort required to keep abreast with the progress of medi- 
cine. The three volumes of Gynecology edited by Arthur 
Curtis years ago are a good example of the fate of inflexible 
handbooks. 

W. B. Saunders Company is known for its high standard 
in publishing medical texts, The sixth edition of Curtis’ 
Textbook of Gynecology attests in every respect to the 
continuance of this enviable record. In view of the fine 
printing, the clear illustrations, high grade paper and good 
binding the cost of the book at $10.00 seems not out of line 
although students are finding it increasingly difficult to 
acquire textbooks at the present high prices. 

ok * aK 

ANGINA PECTORIS AND MYOCARDIAL INFARC.- 
TION—With Special Reference to the Autonomic Nervous 
System. By Heymen R, Miller, M.D., Formerly Principal 
Physician and Chief, Signal Corps Climatic Research; At- 
tending Physician, Sydenham Hospital. Grune & Stratton, 
New York, 1950. $8.75. 

This book presents a detailed discussion of the anatomy 
of the autonomic pathways of the heart and their role in 
the distribution of cardiac pain in coronary disease and 
myocardial infarction. In addition, considerable information 
on the physiology of the autonomic nervous system and its 
relation to the circulation is presented. In this respect the 
book is valuable as a reference for those who wish unusu- 
ally detailed information on these matters. 

The remainder of the book considers the clinical aspects 
of the subject, including the electrocardiographic findings, 
and the medical and surgical aspects of treatment. In the 
reviewer’s opinion a large part of this material is consider- 
ably below the standard of other parts of the book, and in 
some instances greatly detracts from its value as a text. 
The section on the electrocardiogram is entirely inadequate 
and adds little of value to the book. It is inferred that there 
are distinguishable differences between the electrocardio- 
gram of myocardial infarction with coronary occlusion and 
that of myocardial infarction without coronary occlusion, 
and illustrative tracings are presented as examples which 
differ only in the degree of electrocardiographic abnormal- 
ity. In the reviewer’s opinion such differentiation is unsound 
and not based on generally accepted principles of electro- 
cardiography. The electrocardiogram illustrating acute pul- 
monary embolism is described as showing a -Q wave in lead 
III when the initial deflection of the ventricular complex in 
this lead is positive. In no instance is more than one pre- 
cordial lead included with the electrocardiographic illustra- 
tions, and in only one instance was the site of the indifferent 
electrode noted. 

The section on the clinical features of myocardial infarc- 
tion is confused by the author’s preoccupation with the clin- 
ical differentiation between myocardial infarction “with and 
without coronary occlusion”; and the illustrative cases pre- 
sented offer the reader no reasonable basis for such a differ- 
entiation. 

The section on treatment is adequate, though it suffers 
from the use of proprietary names for suggested drugs, ten 
of which were recommended as hypnotics. 

This book cannot be recommended for medical students, 
and will have limited use as a reference text by physicians 
interested in heart disease. 





December, 1950 


MEDICAL PARASITOLOGY—For Medical Students and 
Practicing Physicians. By William G. Sawitz, M.D., Asso- 
ciate Professor of Parasitology, Associate in Medicine, The 
Jefferson Medical College of Philadelphia. The Blakiston 
Company, Philadelphia, 1950. $4.25. 


There seems little reason for another text on medical 
parasitology unless it has unique features that make it of 
more value than books already available. Such is the case 
with Sawitz’ new volume of 296 pages including a usable 
index. The author is abundantly qualified by experience and 
judgment for such a task, He aims at a fairly restricted and 
specific field in his introduction. He says, “This manual is 
intended as a Lecture and Laboratory Guide for students 
in their course in Medical Parasitology. It does not, and is 
not intended to, replace text books which are essential for 
parasitologists. Medical schools, however, do not train para- 
sitologists.” How true and how often forgotten! He con- 
tinues, “It is the aim of this manual to present the subject 
from the medical rather than from the zoological point of 
view.to present the information necessary for the under- 
standing of parasitic diseases.” 

It is refreshing to have an up-to-date new book of such 
a nature and of definitive use to newer and especially 
younger medical practitioners. The contents include the 
usual human parasitic protozoa, worms and arthropods, a 
short section on collection of material, a condensed Chapter 
5 (p. 205) on treatment, and a useful vocabulary. 

This little volume is well-printed, lies flat and stays open 
and will be of definite use to many laboratory technicians 
and all physicians in general practice, internal medicine or 
diagnosis, besides medical students. 

os ae * 


PHYSICIAN’S HANDBOOK. By Marcus A. Krupp, M.D., 
Assistant Clinical Professor of Medicine, Stanford Univer- 
sity School of Medicine; Director, Clinical Pathology, VA 
Hospital, San Francisco; Norman J. Sweet, M.D., Assistant 
Professor of Medicine, U. C. School of Medicine; Ernest 
Jawetz, M.D., Associate Professor of Bacteriology and 
Lecturer in Medicine and Pediatrics, U. C. School of Medi- 
cine; and Charles D. Armstrong, M.D., Clinical Instructor 
in Medicine, Stanford University School of Medicine. Sixth 
Edition. University Medical Publishers, Post Office Box 
761, Palo Alto, Calif. 1950. $2.50. 


The sixth edition of this popular handbook has been com- 
pletely revised in format and content. The four new authors 
have been successful in condensing a great amount of fac- 
tual material without sacrificing accuracy and readability. 
Recent advances in diagnostic methods and therapy have 
been included and new sections relating to electrocardiog- 
raphy, electroencephalography and radioisotopes have been 
added. 

The sections on electrocardiography and electrolyte bal- 
ance are outstanding for straightforward presentations of 
difficult subjects and will be of great value to those needing 
concise information in these fields. However, all sections in 
this new edition reveal the painstaking efforts of the authors 
and it is perhaps unfair to single out particular sections for 
commendation. The sections dealing with specific phases of 
laboratory diagnosis contain information on a great number 
of diagnostic procedures which are usually found only in 
the larger volumes on this subject. 

The illustrations are excellent and the offset printing is 
attractive and easy to read. The new rapid index combined 
with a practical grouping of material enables the reader to 
find what he wants in a minimum of time. 

Although some readers may take issue with a few state- 
ments found in various sections, it is the opinion of the 
reviewer that a handbook to be of value must be didactic. 
If the reader desires a more complete evaluation of certain 
disputed points he should use other source material. 

This volume is outstanding in its field and will prove of 
value to students, graduate trainees, general physicians and 
specialists, 
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THE PHARMACOPEIA OF THE UNITED STATES OF 
AMERICA (THE U. S. PHARMACOPEIA). Fourteenth 
Revision (U.S.P. XIV) and the First U.S.P. XIV Supple- 
ment—Mack Publishing Company, Easton, Pa., 1950. $9.00. 


The current edition of the Pharmacopeia contains more 
than 200 additional drugs with less than 100 deletions. The 
antibiotics, antiparasitic agents, ephedrine substitutes, anal- 


“getics, and many other new products now are given public, 


unprotected U.S.P. titles and descriptions. 

The pharmacopeia is chiefly of interest to pharmacists 
for specifications, and assay and analytical procedures. To 
the physician, its chief use is as a source of essentially non- 


commercial products. 
* ak * 


STREPTOMYCIN. Edited by Selman A. Waksman, 
Ph.D., New Jersey Agricultural Experiment Station, Rut- 
gers University. The Williams and Wilkins Co., Baltimore, 
1949. $10.00. 

This book presents the microbiologic, pharmacologic and 
clinical properties of streptomycin as summarized by au- 
thorities in various fields. Considerable information has been 
assembled by authors who were well chosen for their close 
association with investigational and practical endeavors in 
this field. Each author develops his topic in one of the 46 
chapters and gives references fo the pertinent literature 
listed in a bibliography appearing at the end of each 
chapter. The chapters vary considerably in scope and skill 
of presentation and unfortunately the writers repeat numer- 
ous references and needlessly duplicate much background 
material. A single bibliography and more liberal blue pencil 
might well have avoided this defect. 

Taken topic by topic a handy reference source is provided 
both as to data and cross-reference to salient literature. 
Used in this manner the arrangement and index seem ade- 
quate. However, when read in toto, the reader is bogged 
down by many statements of bacterial sensitivity, action 
and nomenclature. A second impasse is reached wading 
through almost interminable disease entities whose course 
has been altered by the advent of streptomycin. This is 
perhaps a tribute to the wide applicability of the antibiotic. 
Approached individually, chapters devoted to these subjects 
provide much authoritative detail. The first few chapters 
give an interesting historical picture of the impressive phase 
of the development of streptomycin. 

To the student of: bacteriology and medicine concerned 
with bacterial disease and especially with the management 
of tuberculosis, close acquaintance with streptomycin is 
mandatory. This volume provides the background for intelli- 
gent utilization of this potent agent. Availability of a com- 
posite volume of this type should serve many physicians, 
bacteriologists and chemists as a reference source. 

ae oe AE 


PROGRESS IN NEUROLOGY AND PSYCHIATRY—An 
Annual Review, Volume V. Edited by E. A. Spiegel, M.D., 
Professor and Head of the Department of Experimental 
Neurology, Temple University School of Medicine, Phila- 
delphia. Grune & Stratton, New York, 1950. $10.00. 


This excellent review is the last of a series which has 
established itself as consistently excellent in its field. It is 
obviously aimed at the level of the specialist in neurology 
and psychiatry, but the greater portion of the volume would 
be of definite value to the general practitioner of medicine 
as well. The book is divided into three sections. Something 
over 100 pages are devoted to the basic sciences, 300 to 
neurology, and 200 to psychiatry. Perusal of the latter two 
sections should bring one up to date in these two specialties 
which form such a large part of the everyday practice of 
medicine. Equally, it may help to dispel the prevalent mis- 
conception that neurologists are interested only in the diag- 
nosis of obscure clinical entities to the exclusion of the 
therapeutic approach. 
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EYES AND INDUSTRY—Formerly Industrial Ophthal- 
mology. By Hedwig S. Kuhn, M.D., Industrial Ophthalmo- 
logist, Hammond, Indiana. With 151 Text Illustrations in- 
cluding 3 Color Plates. Second Edition. The C. V. Mosby 
Company, St. Louis, 1950. $8.50. 


With industrial ophthalmology becoming a very important 
part of our industrial life, a book of this type is very worth- 
while. 


The author is one of the pioneers in this field and her 
views will be well received. The book is divided into 11 
chapters and 378 pages. The context is similar to the first 
edition with improvements and additions. The practical 
observations of the needs of workers doing specific jobs is 
clearly explained. The method of analysis of such a job 
case is particularly lucid. 


The safety program including goggle types is very well 
done. The treatment of industrial injuries is essentially 
unchanged. 


The book stresses preventative ophthalmology, visual cor- 
rection and visual skill testing in a concise and simple 
manner and is recommended for all ophthalmologists. 

a * * 
SEX WITHOUT FEAR. By S. A. Lewin, M.D., and John 


Gilmore, Ph.D. Lear Publishers, Inc., 105 East 15th St., 
New York, N. Y., 1950. $3.00. 


This small volume is intended as a guide to those about 
to be married. It presents the anatomical and physiological 
aspects of procreation in a clear and understandable manner, 
and can be heartily recommended on that score. The illus- 
trations are well done and fulfill their mission. Just what 
the virtue of the small line drawings accompanying the text 
may be escapes the reviewer, but they may be decorative. 


To what degree the subject lends itself to frank discus- 
sion by the prospective marital partners, as advocated by 
the authors, it is hard to say. Perhaps this varies with the 
background of the individual, but I am sure there are still 
some of us old-fashioned enough to feel that a little of the 
veil of illusion may not be amiss in this department. 


It is certain that the authors will fall afoul of the psycho- 
analysts with their opinion, set forth dogmatically, that a 
vaginal orgasm is not a necessary part of the sexual act. 
Who is in the right is a question that will probably never 
be settled. 


The book is far superior to most “bride’s manuals,” and 
can be safely placed in the hands of any reasonably literate 


adult. 
Ed aK ok 


CYTOLOGIC DIAGNOSIS OF LUNG CANCER. By Sey- 
mour Farber, M.D., Milton Rosenthal, M.D., Edwin F. 
Alston, M.D., Mortimer A. Benioff, M.D., and Allen K. Mc- 
Grath, Jr., M.D., from the University of California Medical 
Service and the Department of Pathology, San Francisco 
Hospital and the San Francisco Department of Public 
Health, Charles C. Thomas, Publisher, Springfield, Illinois. 
1950. $6.00. 


Tht authors of this 60-page monograph, which includes 
60 colored photographs, have in 11 chapters summarized 
very well the clinical and cytologic diagnosis of broncho- 
genic carcinoma. The greater part of the book is used for 
the discussion of the preparation of smears from sputum 
and bronchial secretions, and in the details of the malignant 
and other cells to be found in such smears. This part of the 
book should serve as a very useful text for those laborato- 
rians who conduct such examinations, and at the same time 
it should be of interest to clinicians submitting specimens, 
in order that they may learn the necessity of examination of 
fresh material, and some of the problems involved in making 
a cytologic diagnosis. 

The final chapters in the book discuss the clinical material 
and the reliability of the smear examination, and these 
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portions should interest the internists and thoracic surgeons. 
The results were obtained on 1,254 cases studied by cytolo- 
gic technique, and clinically observed over a long period 
of time. 


The colored plates are fairly satisfactory, and the discus- 
sion throughout the book is concise. The authors in the last 
paragraph reiterate the warning of others—that long experi- 
ence is necessary for cytologic examination to be reliable; 
and they urge that utmost caution be used until positive 
diagnoses are justified by the experience of the examiner. 


* * 38 


UROLOGICAL SURGERY. By Austin Ingram Dodson, 
M.D., F.A.C.S., Professor of Urology, Medical College of 
Virginia, Urologist to the Hospital Division, Medical Col- 
lege of Virginia. With contributions by twelve others. Sec- 
ond Edition. 645 Illustrations. The C. V. Mosby Company, 
St. Louis, 1950. $13.50. 


This successful text has been improved by revision. All 
the more frequently employed urologic operations are de- 
scribed and a high proportion of them are illustrated by 
suitably diagrammatic drawings. The selection of techniques 
has been a personal one, so that certain rather widely used 
procedures (such as the intubated ureterostomy of Davis 
and the newer open uretero-enterostomies of Nesbit, Cor- 
donnier, and Hinman, Jr.) have been less fully described. 
As in the previous edition, perhaps too much space has been 
devoted to description of the disease process, space which 
might better be used in more detailed step-by-step descrip- 
tion of the operation. However, this, the only book of its 
kind now in print, is one the full-time and occasional urolo- 


gist should own. 
* * * 


TECHNIQUES IN BRITISH SURGERY. Edited by Rod- 
ney Maingot, F.R.C.S. Illustrated. W. B. Saunders, Phila- 
delphia, 1950. $15.00. - 


This first edition is edited by Rodney Maingot, surgeon to 
the Royal Free Hospital, London. It is composed of a series 
of articles on special subjects. Twenty-nine eminent British 
surgeons have collaborated in it. They have not attempted 
to cover contemporary British surgery; instead, they de- 
scribe certain operations and techniques favored by them. 


The volume is divided into four parts and has 32 chapters. 
The section on neck operations includes only the thyroid 
gland, and the abdominal section does not describe any 
operations upon the biliary system except for ampullary 
carcinoma. Numerous illustrations, diagrams, and roentgeno- 
grams are used to illuminate the text, with special emphasis 
on technique. The part devoted to the thorax is very well 
done, and contains chapters by such well known men as 
Keynes, Sellors, and Price Thomas. Boyd has done an excel- 
lent chapter on senile and diabetic gangrene. 

It is a difficult book to evaluate since it is not broad 
enough in scope to be useful for the general surgeon, nor 
is it specialized enough to satisfy the specialist. All sur- 
geons, however, will find much to interest them. 

ak ws * 

ELEMENTS OF MEDICAL MYCOLOGY. By Jacob 

Hyams Swartz, M.D., Assistant Professor of Dermatology, 


Harvard Medical School and Postgraduate School. Second 
Edition. Grune & Stratton, New York, 1949. $5.50. 


The attributes of this book are its clarity and simplicity. 
It will be of use to those who want a thumbnail sketch of 
medical mycology with special attention to the dermato- 
phytes. The book is quite sketchy, especially with the “deep 
mycoses,” like coccidioidomycosis, and most California phy- 
sicians would learn little from those sections. For those who 
are beginning in the field, this book would be helpful, espe- 
cially if they were focusing attention on the dermatophytes. 
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FOREWORD: AN EXPRESSION OF APPRECIATION 


The California Tuberculosis Associations are deeply appreciative of the courtesy 
extended by the California Medical Association in making it possible to present the 
papérs read before the 1950 annual meeting of the California Tuberculosis and Health 
Association and the California Trudeau Society. It is hoped that this presentation 
will be of interest to general practitioners. 


The California Tuberculosis Associations are anxious to continue the close and pleas- 
ant association which they have always had with the medical profession of the state, 
to the end that all our communities may approach the ideal level of community health. 
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X-Ray Survey Results and Costs—A Health 
Officer’s Viewpoint 


A Preliminary Report 


J. B. Askew, M.D., M.P.H., San Diego 





SUMMARY 


The obvious results of a mass chest x-ray 
survey from a health officer’s viewpoint are: 

1. The early discovery of unknown cases of 
pathologic conditions of the chest—tubercu- 
losis, neoplasms, heart abnormalities. 

2. Increase in the community’s awareness 
of its tuberculosis problem. 

3. Opportunity to work closely with the 
medical society and the individual private 
physicians. 

4. Stimulation of all agencies in a commu- 
nity, health and non-health, to work together 
on a health project for the good of all of the 
people. 

5. Increased cooperation between the local 
department of public health and other health 
agencies in a community. 

6. Opportunity to underline to a staff of a 
local department of public health the impor- 
tance of thinking in terms of the department 


as a whole, rather than in terms of respective 
divisions or bureaus. 

7. Opportunity to focus the awareness of 
the community on its public health services. 


In relation to costs, there are three aspects 
from a health officer’s viewpoint: 
1. The planning, iugether with other agen- 


_ cies, of an adequate budget with full recog- 


nition of community resources. 

2. The planning for estimated expansion 
of tuberculosis control services both in terms 
of increased expense for maintenance and 
operation, and of assignment of personnel 
to survey staff with resulting curtailment or 
postponement of other programs. 

3. The planning for completion of the 
follow-up program of the x-ray survey and of 
future continued extension of the total tuber- 
culosis control program as the result of in- 
creased community awareness of the tuber- 
culosis problem. 





OX of the objectives of a mass chest x-ray 
survey is to x-ray as many persons as possible 
of the eligible population. During the San Diego 
metropolitan mass chest x-ray survey, 81.7 per cent 
of the eligible population, 245,061 persons, 15 years 
of age and over, were x-rayed. The total of 245,061 
small x-rays includes 4,588 miniature films taken 
by the tuberculosis clinic and 888 miniature films 
taken by the medical services of the 11th Naval Dis- 
trict, during the survey period and directly related 
to the total survey program. 


Concomitant with the total take as one of the 
results of the survey are the preliminary findings 
as shown by a progress report of the reading of 
small and confirmatory films taken from December 
13, 1949, to February 17, 1950. 


Small Films Read at Survey Headquarters 

A small film reading is not a diagnosis; it is only 
the impression of a physician, based on a single 
miniature. 


X-ray film: Number __ Per Cent 
Total small films read...................... 239,585 
Essentially negative findings............ . 230,010 96.4 
Abnormal findings ............................ 8,547 3.6 





Director of Public Health, San Diego City-County De- 
partment of Public Health. 


Presented at the annual meeting of the California Tuber- 
culosis and Health Association and the California Trudeau 
Society, March 30-April 1, 1950, San Diego. 


Confirmatory Film Readings ° 
A confirmatory film reading does not in itself 
constitute a diagnosis. 
No. % % % 


Essentially negative findings.......... Lat? IR? © 
Total abnormal findings.................. 5,791 80.3 100.0 
a. Abnormal findings (not signi- 
ficant for follow-up) .................. 1,995 34.5 
b. Evidence of tuberculosis.......... 1,782 es 
1. Reinfection type .................. 1,623 sho. 
Call RINE sinensis nts 1,034 63.7 
(b) Moderately advanced... 459 .... Bk: 28.3 
(c) Far advanced.................. 130 ..... oes 8.0 
2. Other tuberculosis ................ Tee... ae ia 
3. Suspected tuberculosis.......... Ca 
c. Cardiovascular abnormality ...... 1,117 19.3 
d. Other pathologic changes in 
igen aseccecere nae eee Cee 11.3 
©; INGOQHNOER 5580 retin 240... 4.1 


NUMBER WITH Suspicious FINDINGS ON CONFIRMATORY FILM 
Number Per Cent 


A. Total suspicious findings.......................... 5,791 100.0 
Referrals: 

1. Referred to private physician, 
REIN ON octet ctstecseestinn 3,089 53.3 
2. Referred to tuberculosis clinic........ 627 10.8 

3. Referred to San Diego County 
General Hospital .......................... 80 14 
Not significant for referral................. 1,995 34.5 


In discussion of the case register data, it should 
be pointed out that. the present tuberculosis case- 
finding program of the San Diego City-County de- 
partment of public health has been in effect only 
two years. Also, the population is still increasing at 
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an abnormal rate, which means new cases discov- 
ered among newcomers to the community—some of 
which may have been previously reported elsewhere. 

Approximately 10 per cent of the number of per- 
sons with findings suspicious of tuberculosis were 
previously registered with the health department as 
having tuberculosis. 

All of the results of an x-ray survey mentioned 
are tremendously important in terms of the preven- 
tion of needless suffering and untimely loss of life 
as well as in the saving of both private and public 
funds. However, there are other results from a 
health officer’s viewpoint of which one becomes 
aware only through the actual experience of a mass 
X-ray survey. 

A mass chest x-ray survey presents the local de- 
partment of public health with an opportunity to 
increase the community’s awareness of its tubercu- 
losis problem. A survey program means an impact 
of publicity far beyond the ordinary scope of a local 
department of public health. For example, 700,000 
envelope stuffers (small single sheets) were mailed 
with water bills, gas bills, bank statements, etc. Out- 
door advertising was posted on billboards which 
were passed by 413,000 motorists every day from 
December 1, 1949, to January 31, 1950. School chil- 
dren carried home 52,000 copies of a “Message to 
Parents,” a brief pamphlet explaining the value of 
a chest x-ray in tuberculosis control, the need to 
x-ray all adults. 

The survey presents a local department of public 
health with an opportunity to work closely with the 
medical society and the individual private physi- 
cians. Individual remarks by physicians and public 
health personnel have clearly indicated that one of 
the results of the survey is the increased understand- 
ing of each other’s problems by public health per- 
sonnel and private physicians, as well as mutual 
recognition of shared objectives in protecting the 
health of the people. 

There are many opportunities to work with the 
medical society during a survey. For instance, the 
local medical society must make the request for, and 
agree to participate actively in, the mass x-ray sur- 
vey before the initial request can be forwarded to 
the United States Public Health Service. This means 
determining together the pros and cons of such a 
survey. Together, the private physicians and public 
health personnel work out- professional standards, 
criteria, and procedures, even including the tech- 
nical accuracy and wording of educational material, 
news releases, and other publicity materials. At sur- 
vey headquarters, after a busy day at their offices, 
private physicians work on review boards, reading 
x-rays, determining when referral for diagnostic 
procedures is necessary, and carrying out other at- 
tendant professional functions. As the survey moves 
on, contacts of the local department of public 
health with private physicians mount daily as refer- 
rals are made concerning suspicious findings and 
will continue in the future in the subsequent follow- 
up as the physicians report to the department of 
public health the final diagnosis in referred cases. 
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An x-ray survey presents an opportunity for all 
agencies, official and voluntary, health and other- 
wise, to work together on a common project. For 
example, labor, coordinating councils and religious 
groups each played an important role in the success 
of the survey. In the process of working together, 
all agencies come to understand better each other’s 
problems and services. Health agencies frequently 
work together on coordinated programs and joint 
projects, but it is rarely that all agencies in a com- 
munity work on a health project. In San Diego, 139 
key organizations appointed representatives who 
served on the board of directors. 


Hand in hand with those results goes the one of 
increased cooperation between the local department 
of public health and the other health agencies in 
the community—a real cooperation, not a fine- 
sounding paper agreement—that comes only from 
working together to solve a common problem. The 
partnership begins at least a year before the actual 
x-raying, as the medical society, local health depart- 
ment, tuberculosis association, and other health 
agencies study the problems of a survey, from the 
making of the budget to the rehabilitation of pa- 
tients with discovered cases of tuberculosis. This 


very real cooperation increases as the survey time 
nears, reaching its peak perhaps when assignment 
is made by various agencies to survey staff of cler- 
ical personnel, public health educators, nurses, and 
physicians. The problem of follow-up of the survey 


findings brings about a complete coordination of 
home visits to tuberculosis patients by public health 
nurses of the official and voluntary agencies. 

From a more personal angle, a program of the 
scope and tempo of a mass chest x-ray survey under- 
lines to the staff of the local department of public 
health the importance of looking beyond the bureau 
or division horizon to think of the department of 
public health as a whole. Staff meetings are held to 
consider ways and means of securing the basic data 
and, as the survey grows, of solving the problems 
presented. Current, routine programs have to be 
reevaluated in order to set priorities on the staff 
personnel needed for the x-ray survey. Then, there 
is the human element of plain pride in being asso- 
ciated with a department that has a role in a project 
about which everyone is talking, and in sharing in 
the success of such a program. 

Again, from the personal viewpoint as a health 
officer, a survey sharpens the awareness of the com- 
munity as a whole to the existence of its department 
of public health, and particularly the services in 
tuberculosis control, public health education, public 
health nursing, public health laboratory, and statis- 
tics and records. The all-out publicity again is a 
factor. And perhaps even more of a factor is the 
participation in the survey of approximately 15,000 
volunteers from every walk of life, each of whom 
has a job to do during the survey. Then, too, the 
actual process of having the x-ray means that thou- 
sands of citizens identify themselves with the depart- 
ment of public health, perhaps for the first time. 
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Results do not occur without costs, and, as with 
results, some costs of a mass x-ray survey are more 
obvious than others. From the dollars and cents 
viewpoint: 

Appropriations and sources: 

City of San Diego 

County of San Diego 

San Diego Tuberculosis & Health Association 

Five local communities in metropolitan area 


Total cash appropriated...........................sc-c-cesesesss0s 
U. S. Public Health Service: 


Loan of equipment, personnel, film, etc., ap- 
proximately 


California State Department of Public Health: 


Loan of personnel in a consultant capacity, and 
cardiac and neoplasm follow-up program, 
approximately 

Scientific study of statistical findings, approxi- 


When the doors of the headquarters of the San 
Diego metropolitan mass chest x-ray survey are 
finally closed, it is expected that the appropriated 
funds of $37,200 will be expended except for a mod- 
erate balance. From this balance the final report 
will have to be published. Superficially, it would 
seem that the general budget was adequate. How- 
ever, mass chest x-ray survey budgeting is in many 
ways paradoxical. Without the generosity of the 
community in terms of goods and services, the $37,- 
200 budget in San Diego would have been inade- 
quate to carry out the job of x-raying 81.7 per cent 
of the adults. 

A tremendous contribution was made by the phy- 
sicians of San Diego who gave generously of their 
time in helping plan the survey, serving on the re- 
view board, reading films, checking on the technical 
aspect of educational materials, approving publi- 
city releases, and even attending neighborhood 
meetings in the evening to answer inquiries. In ad- 
dition, the medical society itself, as an organization, 
participated actively in the planning and promotion 
of the survey. 

And there were many other instances. For exam- 
ple: Staff personnel, such as nurses, public health 
educators, clerical personnel, were assigned full 
time to the survey. The military lent office equip- 
ment, desks, chairs, files, etc. A local company lent 
five trailers to house portable units located down- 
town. Electrical contractors rewired headquarters, 
paying the electricians out of their own pockets. 
These and many other services were contributed to 
the tune of about $20,000. These goods and services 
were vital to the solvency and success of the survey. 

A word of warning, however. A community study- 
ing the costs of a mass x-ray survey cannot say, 
“San Diego spent only $117 for equipment; there- 
fore, we'll need only, say, about $200.” It is not 
possible to pattern the cost of any other survey after 
San Diego’s or any city’s. In planning, it is not safe 
to say, “San Diego got this or that for nothing, so 
can we.” That assumption can come home to haunt 
a program. If there is a pattern to be observed from 
the San Diego experience, it is to plan a budget for 
the maximum amount—not assuming that anything 
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will be free, donated, or sold to you at cost. Then, 
with an executive committee of men who know the 
community, the budgeters can make adjustments 
with regard to those items that firms and people 
have agreed to supply or sell at cost. 

Factors affecting the survey budget include the 
community calendar of events, as well as the more 
obvious one of the character of the community. For 
instance, at election time the community cannot lend 
tables or screens; during the Community Chest 
drive that agency has already borrowed all available 
typewriters, etc. 

Just as there are hidden results from a survey, so, 
also, are there hidden costs. From the dollar and 
cents angle, the impact of a mass x-ray survey will 
take a sizable chunk out of the local department of 
public health budget quite aside from the survey 
budget already mentioned ($37,200 in the case of 
San Diego). For example, the cost of additional 
personnel necessary at the tuberculosis clinic of the 
San Diego Department of Public Health amounted 
to $3,000; maintenance and operation expenses in- 
crease $1,610. 

In the San Diego x-ray survey in the period Janu- 
ary 1, 1950, to March 15, 1950, 160 cases of tuber- 
culosis were reported. Sixty-eight of them were 
found by mas x-ray survey and 92 by private phy- 
sicians, tuberculosis clinic and other non-survey 
methods. The increased awareness of the public is 
perhaps the only answer for this continuing increase 
of reported cases of tuberculosis. From a cost angle, 
this means that in addition to the three to five years 
necessary to complete the follow-up program of the 
x-ray survey, a continued expansion of the total 
tuberculosis control program can be anticipated. 

A program of the tempo and scope of a mass 
x-ray survey pushes other programs into the back- 
ground. In San Diego it was found: 

1. The assignment of the entire staff of public 
health educators and nine public health nurses was 
the heaviest drain on personnel: 


a. Two public health educators full time. 
b. One (chief) public health educator—part-time. 


c. Nine public health nurses full time at retake 

center. 

2. Certain programs were postponed: 

. The department had to postpone for three 
months the preparation of an activity report. 

. Bureau chiefs were asked to curtail public 
health education projects until after the 
survey. 

. One major program, school vaccinations, was 
started earlier in the year, discontinued dur- 
ing the survey and was resumed after the 
survey ended. 

From the larger viewpoint of costs to the govern- 
ment as a whole, 120 additional beds were added 
for the care of patients with tuberculosis. Perhaps 
this cost of additional beds should not be consid- 
ered a cost, for the earlier discovery of these cases 
actually means dollars and cents saved. 
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Mass Survey—lIts Future 


Cepric Norturop, M.D., Seattle 





SUMMARY 


Experience with a fast-tempo case finding 
survey in Seattle confirms the opinion ex- 
pressed with regard to other areas, that the 
tools now are at hand to eradicate tuberculo- 
sis in Seattle in a 20-year period. 

The most important single factor in con- 
trolling tuberculosis is segregation and treat- 
ment of patients with active cases — sanato- 
rium care that is sufficient in quantity and 
quality. 

Aggressive use of community-wide, mass 
x-ray program constitutes the second largest 
factor in controlling tuberculosis and has its 
greatest application in cities of over 100,000 
population. 

The cost of such a mass survey program is 
trifling when compared with the cost of an 
adequate hospitalization program. The Seat- 
tle experience indicates that the cost of a 
mass survey program amortized over a fwe- 
year period is only 2 per cent of the cost of 
one year of hospital care. 





IN order to predict the future usefulness of mass 
survey efforts, it would seem reasonable first to 
attempt to evaluate the results of those that have 
been done already. A brief picture of the tubercu- 
losis control situation in the state of Washington in 
1948 will help to place the whole problem in a bet- 
ter perspective. 

Since 1925 deaths from tuberculosis had been 
declining steadily until World. War II broke out. 
The advent of war industries and the migration of 
new population halted this decline, and in 1946 
Washington had gone back up to the higher figures 
experienced ten years earlier. It was not until 1936 
that the total sanatorium facilities in the state added 
up to a ratio of one bed per annual death for the 
state. By 1944 the total available sanatorium beds 
equalled two per annual death, but many were un- 
used because of personnel shortages. In 1945 the 
state legislature appropriated $3,000,000 for assist- 
ing counties with funds for capital outlay for sana- 
torium buildings. In 1949 this was augmented by 
$800,000. Two county sanatorium building pro- 
grams have been completed and the third and final 
one will soon be started, as funds are now available. 
Because of high building costs it became apparent 
in 1947 that as much as $10,000,000 or $12,000,000 
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might be required to construct all of the sanatorium 
facilities needed and to replace obsolete frame struc- 
tures. But by a stroke of luck the surplus Seattle 
Naval Hospital of 1,260 beds was acquired. Patients 
were moved into the larger quarters in November 
1947. As a result of the building programs under- 
taken, combined with the fortunate acquisition of 
this surplus military hospital, making a total of nine 
county and two private tuberculosis sanatoria, beds 
for the care of tuberculosis patients now number 
2,265 in the state of Washington, which establishes 
a ratio of five beds available per annual death. Dur- 
ing 1948 the few remaining waiting lists for tuber- 
culosis hospital care were gradually abolished as the 
sanatoria recruited personnel sufficient for adequate 
care of a full load of patients. 

It has been apparent over the entire nation for 
several years that the tuberculosis death rates in 
metropolitan areas are higher than in rural regions, 
and that it has been found more difficult to conduct 
successful mass survey efforts in cities over 100,000 
population than in less densely populated sections. 
The experience in Seattle has been similar: The Se- 
attle death rate, allocated according to residence, 
was roughly 40 per 100,000 in 1948, contrasting 
with 20 in the rural portion of the state. Moreover, 
the work of the mobile x-ray units operating in the 
state was able to provide much more adequate coy- 
erage proportionately in the small and medium- 
sized counties than in the three large counties. 
Therefore, the U. S. Public Health Service was re- 
quested by the authorities of Seattle to lend x-ray 
equipment and personnel for the performance of a 
fast-tempo survey, attempting to cover the entire 
city. The organization of this survey was along the 
lines of big city surveys previously done in Minne- 
apolis, St. Paul and Washington, D. C. The pattern 
of this organization is already well known and will 
not be discussed here. 

What were the results of this effort? Were they 
worth while in this city of a half million persons? 
Just a very few statistics in answer: A total of 398,- 
309 films were taken—99.6 per cent of the goal of 
400,000. There were 14,331 persons (3.6 per cent) 
called back for 14 x 17 inch films because of some 
abnormality seen in the miniature films. There were 
almost exactly 4,000 cases of tuberculosis of reinfec- 
tion type revealed on the 14 x 17 inch films secured. 
There were 374 cases of active tuberculosis discov- 
ered as a direct result of the survey. Of the number 
of persons thus found to have active tuberculosis, 
296 (79 per cent) were actually hospitalized. There 
remained 78 persons with active cases not given 
sanatorium care because of various reasons, such 
as advanced age, adequate home situation, non- 
residence, removal from the area, refusal of hos- 
pitalization, and death. There are still cases of active 
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tuberculosis being identified from out of this col- 
lection of 4,000 reinfection cases originally re- 
vealed. In many of these cases prolonged observa- 
tion was required to determine activity. As Sum- 
mers? aptly stated, “Time might well be considered 
a fourth dimension in the determination of the sig- 
nificance of roentgen findings.” 

What has happened to the sanatorium case load? 
At Firland Sanatorium, the tuberculosis hospital 
that cares for Seattle and King County residents, 
there were 400 hospitalized patients in November 
1947. The number had risen to 650 by September 
1948, when the survey actually started. This expan- 
sion was accomplished simply by placement of pa- 
tients known to have tuberculosis and by diligent 
effort on the part of the health department to per- 
suade patients with known lesions to accept sana- 
torium care. By January 1950, one year after com- 
pletion of the survey, the load of King County resi- 
dents had risen to 1,060. This number does not 
include veterans or patients in mental hospitals. It 
is felt that this is the peak load right now and that 
a slow decline in total number of hospital patients 
soon will begin. In 1949, 160 King County residents 
died of tuberculosis. This means that there are 6.5 
King County patients actually being hospitalized 
per annual death. 

The first question requiring explanation is: If 
only 296 patients with active tuberculosis were hos- 
pitalized as a direct result of the mass survey in 
Seattle in the autumn of 1948, why did the case 
load rise from 650 in September 1948, at the begin- 
ning of the survey, to 1,060 in January 1950? In 
other words, more patients with active tuberculosis 
not discovered in the survey were admitted to the 
sanatorium during the 18 months after the survey 
started, than came in as a direct result of the survey. 
This occurrence is looked upon as the outstanding 
“by-product” of the survey. Originally it had been 
expected that some 800 active cases, or two per 
thousand population, would be found as a direct 
result. of the survey. The total number of active 
cases found and reported in the community through 
other channels than the survey since September 
1948 has been 670. Therefore, the non-survey cases 
exceed the survey cases by 80 per cent during this 
time. How have these cases been found? First, a 
higher index of suspicion on the part of the prac- 
ticing physicians has been a major factor. More 
persons are being examined in doctors’ offices with 
the possibility of tuberculosis being kept in mind. 
Second, three of the general hospitals in the county 
are employing routine x-raying of persons admitted 
to hospital. This is a very valuable case-finding 
effort, and two of the hospitals did not begin it until 
after the survey ended. One in particular, the county 
general hospital, is now regularly finding active 
cases of tuberculosis in patients admitted, particu- 
larly in the older age group. The majority of these 
cases are being discovered in persons who were not 
x-rayed in the fast-tempo survey in the autumn of 
1948. In some cases the lesions have developed since 
a “negative” film in 1948. In a very few there was 
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evidence on the miniature film of 1948 that was 
overlooked or was thought to be too insignificant to 
justify follow-up at that time. 

One result that seems important is the finding of 
so many cases in the areas of the city in which 
economic standards are low. The “flop-house” dis- 
trict and the jail are fruitful sources of new, active 
cases, and careful attention will be given to them 
in future case-finding efforts. Mentioning the jail 
leads naturally to a discussion of recalcitrant pa- 
tients. As long as there were waiting lists for the care 
of cooperative patients, very little effort was ex- 
pended on coercion of the uncooperative. However, 
at the conclusion of the survey, Dr. John H. Foun- 
tain, tuberculosis control officer, Seattle City-King 
County health department, felt that the time was 
propitious to begin to use legal measures for some 
patients if the educational effort on the patients 
seemed ineffective. In December 1948 the rules and 
regulations of the State Board of Health had been 
revised to make very specific the authority of a local 
health officer to isolate or quarantine a person with 
tuberculosis when necessary to protect the commu- 
nity. During 1949 these regulations were applied in 
an ever-increasing number of instances, so that as 
of the end of March 1950 there are 67 patients in 
the sanatorium under isolation order of the Seattle 
City-King County health department. In addition 12 
patients whose home surroundings are thought to be 
reasonably suitable for the care of patients are iso- 
lated, by order, at home. Most of the 12 are elderly 
or have silicotuberculosis. In no instance are there 
any small children in the home. In addition, there 
are at home only 40 persons with communicable 
tuberculosis known to the health department, not 
under isolation order. All of these persons are under 
periodic surveillance of public health nurses and if 
there is any evidence of failure on the part of the 
individual to cooperate, legal isolation measures are 
employed. The objective of the next few years is to 
reduce to zero the number of patients with active 
tuberculosis who remain at home. It has already 
been done in several of the small and medium-sized 
agricultural counties. The industrial and metropoli- 
tan areas such as Seattle, Tacoma and Spokane, hav- 
ing a much larger problem, naturally will attain the 
goal more slowly. There have been many other 
valuable results of the fast-tempo mass survey, both 
direct and indirect. Some of these have been pre- 
viously described elsewhere.* 


COST OF SURVEY 

The community-wide, fast-tempo x-ray survey in 
Seattle cost $256,316.72 to all participating agen- 
cies, with the U. S. Public Health Service support- 
ing over one-half of the total cost. The great major- 
ity of the local contribution was from Christmas 
seal funds supplied by the Anti-Tuberculosis League 
of King County. The cost per case of finding the 
4,000 cases of tuberculous reinfection was approxi- 
mately $64—very, very cheap case-finding. For the 
374 active cases found so far, the cost per case was 
$685.33. It is reasonable to believe that the follow- 
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up at the end of five years will show a total of about 
500 active cases discovered at a cost of approxi- 
mately $500 each. In addition, there will be active 
cases found amongst the contacts in future years to 
help reduce the cost per case well under $500. 
Obviously, it is impractical to do any cost account- 
ing on the cases found apart from the survey, but 
these by-products are all “clear profit.” The ex- 
penses of case-finding are chargeable to the tubercu- 
losis prevention account which is trivial as compared 
with the tuberculosis hospitalization account for 
care of patients with active cases in sanatoria. For 
example, in 1949 there was an average of 955 King 
County residents receiving hospital care at the sana- 
toria. The cost per year for that number of patients 
at $7.57 per day is $2,638,871.32. If the quarter 
million dollars of mass survey were amortized over 
five years, then the amount spent annually for that 
prevention effort would be about 2 per cent of the 
annual hospital costs. Moreover, the cost of finding 
one case of active tuberculosis is only the equivalent 
of 66 days of hospitalization expenditure for the 
care of a patient. As approximately half of the quar- 
ter million dollar cost of the mass survey was paid 
by the U. S. Public Health Service, the cost locally 
‘was the equivalent of the cost of 30 days of sana- 
torium care for a patient with active tuberculosis. 


What of the future? The author believes fully in 
the philosophy advocated by Dr. Emil Bogen in an 
editorial that appeared in the American Review of 
Tuberculosis for June 1949, “Ten Beds per Annual 
Death for Eradication, Not Reduction of Tuberculo- 
sis.” With the knowledge at hand, why not do it? 
Some areas are well on the way. For example, in 
1949, in Minnesota, a semi-industrial state, tubercu- 
losis had dropped completely out of the list of the 
ten leading causes of death. Michigan may have had 
similar experience. The provision of adequate facili- 
ties for segregation of known, active cases, plus peri- 
odic saturation mass x-ray surveys, combine to be 
the two major tools. How long should these commu- 
nity-wide mass surveys be continued? It has been 
recommended to the counties in the state of Wash- 
ington that those counties with annual death rates of 
under ten per 100,000 have just one more survey 
and try to do a good job with the goal of 100 per 
cent coverage of adults (this to be considered as 
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a “mop-up” operation) and that thereafter they 
be content with a program consisting of: (1) Fol- 
low-up of known cases, (2) periodic examination of 
contacts of known cases far into the future, (3) re- 
turn to tuberculin testing in schools as an inexpen- 
sive yet useful tool when applied to a community 
with a low death rate. For those counties with death 
rates of 10 to 30 per 100,000, two surveys five years 
apart. For the half-dozen counties with death rates 
higher than 30, or with new population expected as 
a result of Grand Coulee irrigation or other develop- 
ments, three surveys, spread over 15 years, would 
seem to be a good recommendation. All of these 
recommendations to be modified in the future based 
on information developed subsequently. 


COMMENT 


It is necessary to comment a little regarding the 
impressions of the Seattle survey. The persons par- 
ticularly interested in the non-tuberculous findings, 
such as abnormal hearts and chest tumors, were 
distinctly disappointed in their findings and have 
come to the conclusion that as far as approach to 
the public is concerned, community-wide mass sur- 
veys should be considered a tuberculosis case-find- 
ing method, with other findings incidental and of 
only minor importance. Another thought that has 
been developed is that the community-wide, fast- 
tempo mass survey is not the sum total of all case- 
finding efforts. In between mass surveys there will 
need to be a sustained-case-finding program. This 
would be through clinics with examination of con- 
tacts and ex-sanatorium patients, the routine x-ray- 
ing of hospital admissions, periodic industrial sur- 
veys and perhaps even some schools for the educa- 
tional value thereof. The fast-tempo technique utiliz- 
ing multiple machines seems to be the easiest to 
handle and the most effective so far. The annual pro- 
grams of community-wide case finding, surveying 
only a small percentage of the total population of 
the community, would seem to be wasteful effort. 

1412 Smith Tower. 
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Community Rehabilitation Program 


EMERSON C., SavacE, M.D., San Diego 


SUMMARY 


A broad outline of a community program 
has been given, with particular stress on 
in-sanatorium facilities. 

It is reasonable to conclude that rehabilita- 
tion is feasible, desirable and economically 
sound, 

The object of the program is complete re- 
habilitation in all categories of the greatest 
possible number of persons incapacitated by 
tuberculosis. 





HE official definition of rehabilitation in tuber- 
culosis as adopted by the National Council on 
Rehabilitation in-1946 is as follows: “Rehabilitation 
in tuberculosis is the restoration of the tuberculous 
to the fullest physical, mental, social and economic 
usefulness of which they are capable.” No one will 
question that as a definition of the ideal goal. 
In any program of rehabilitation the following 
must be considered. 
1. The need for rehabilitation in the tuberculous 
of the community. 


2. Community resources for: 
A. Employment opportunities, 
B. Training opportunities, 
3. Provision of personnel and finances for an 
adequate program. 


NEEDS FOR REHABILITATION 


It has been reported by various authorities that 
15 per cent of those disabled by tuberculosis should 
be candidates for rehabilitation. This percentage is 
based on the consideration that 50 per cent will be 
invalids in hospitals or their homes the rest of their 
lives; 30 per cent will be able to return to their for- 
mer work without rehabilitation; 5 per cent will be 
children under 16 years of age. 

In the author’s opinion, considerably fewer than 
15 per cent of patients are subject to rehabilitation. 

In San Diego County 440 patients were dis- 
charged from the sanatorium in the past two and 
one-half years. During the same time 171 patients 
were referred to the State Department of Public 


Health as candidates for rehabilitation, and of these | 


approximately 40 were accepted and entered train- 
ing. The rest were rejected for medical or other rea- 
sons. The number accepted represents far less than 
15 per cent of the patients discharged. 
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COMMUNITY EMPLOYMENT AND TRAINING RESOURCES 


A complete. survey of employment opportunities 
and employer attitudes should be made in any com- 
munity contemplating a complete rehabilitation pro- 
gram. The chamber of commerce is a good source 
of information as to employers and opportunities. 
In addition, employment agencies know employment 
trends. Contact with individual employers as to 
employment opportunities and employer attitudes 
might be undertaken by the local tuberculosis asso- 
ciation. Education of the employer to the desirabil- 
ity of hiring persons who have had tuberculosis can 
well be carried on by the educational director of 
the tuberculosis association if time is available. 
Compensation insurance rates in industry, as they 
exist in California, are not affected by the hiring of 
persons who have had tuberculosis. 


Training opportunities vary in each community 
and they are well known by the Bureau of Rehabili- 
tation. Training placement should, whenever pos- 
sible, be made near the home of the patient to re- 
duce expenditures to the minimum. Training for an 
occupation for which no employment is available 
or in which there is a surplus of labor is fallacious 
and can be avoided by careful study of local prob- 
lems. 

PERSONNEL AND FINANCES 


Essential personnel in a rehabilitation program 
include some of those ordinarily employed in voca- 
tions whose duties may be easily extended to cover 
needs of a rehabilitation program. These include 
medical social workers, occupational therapists, 
adult education teacher personnel and librarians. 
A director of rehabilitation, psychiatric social 
worker and possibly a psychiatrist represent addi- 
tional personnel that might not otherwise be em- 
ployed. Whether a vocational counsellor should be 
employed by the sanatorium or this service fur- 
nished by the state rehabilitation office is a debat- 
able point. In larger institutions a counsellor is 
desirable and in some the counselling may be done 
by the director of rehabilitation. In any event, fi- 
nances must be provided for employees, equipment 
and supplies. Five per cent of the total budget has 
been suggested as a reasonable amount to provide 
adequate rehabilitation services. Certainly it is a 
difficult matter to convince boards of supervisors 
that such amounts are justified. As an illustration, 
the cost per patient day in Vauclain Home is $8.66. 
Five per cent of this is 43 cents per patient day for 
rehabilitation, or approximately $35,000 per year. 
Obviously this is a staggering figure for a sana- 
torium with an average load of 220 patients. At 
Vauclain Home, a director, a counsellor and the 
service of a psychiatrist are all that need be added. 
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Even then, the potential load of rehabilitation cases 
would need to be greatly increased to justify such 
expenditures. It would appear that, where partial 
services already exist, a 1 or 2 per cent increase in 
budget would be adequate to provide essential re- 
habilitation services in the sanatorium. 


SERVICES AND FUNCTIONS 


Certain services and functions are essential to a 
rehabilitation program and they deserve careful con- 
sideration. These can be broadly considered under 
the category of physical, mental, social, vocational 
and economic rehabilitation of the patient. 

The physical rehabilitation of the patient is the 
primary responsibility of the medical staff. Methods 
used for this phase of rehabilitation are well known 
and do not properly enter here. However, it might 
be well to discuss the function of the medical staff 
having to do with other phases of rehabilitation. All 
phases of rehabilitation from the time of the admis- 
sion of the patient, including educational training, 
occupational therapy and vocational counselling, 
should be given on advice of the medical staff after 
proper evaluation. The medical staff determines 
timing of all factors based on the physical condition 
of the patient. More time should be spent in the 
careful instructions of the patient as to the disease, 
what he must do to get well and remain well and 
how he can best live with the disease. Modern treat- 
ment of tuberculosis has advanced so rapidly that 
physicians tend to become concerned with the purely 
medical side of tuberculosis and its management. 
There is a tendency to give less attention to the 
patient as a human being with feelings, worries, a 
home and family and problems of the future. Such 
phases of patient care have been left to others, prin- 
cipally the medical social worker. The doctor must 
retain the relationship of physician, advisor, father 
confessor and teacher, to the end that physical re- 
habilitation may be augmented and maintained by 
a new way of living, taught principally by the 
physician. 

The physician must also make a careful evalua- 
tion of the patient’s condition on the basis of ability 
to fill the job for which he is to be trained, and 
must decide when training is to start. He is an im- 
portant component of the team that makes a com- 
plete evaluation of the patient as a rehabilitation 
entity. The physician is the only person who can 
properly interpret the condition of the patient to the 
rehabilitation officer. 

Another part of the medical team, not always 
available but highly desirable, is the psychiatrist. 
By proper psychiatric evaluation at the time of ad- 
mission or even later, the patient’s problems, reac- 
tion to environment and any corrective measure 
may be ascertained. Continued observation will dis- 
cover trends that point to difficulties that may affect 
vocational rehabilitation. Routine psychiatric eval- 
uation of all patients admitted to the sanatorium is 
desirable but seldom available. Findings elicited can 
be of inestimable value, particularly in the period 
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immediately following admission. In the absence of 
a psychiatrist the chest physician must be keen 
enough and take enough time to study and evaluate 
the problems presented, aided by the medical social 
worker and other important members of the sana- 
torium team. 

The public health nurse handles problems of fam- 
ily contacts, explaining to them the disease and its 
possibilities, and is a definite factor in the adjust- 
ment of the patient and family to the diagnosis of 
tuberculosis. After discharge, she assists the patient 
in fitting into normal life without jeopardizing his 
life or that of others. 

The sanatorium nursing staff are of distinct value in 
obtaining the cooperation of the patient, assisting in 
his education in tuberculosis and building morale. 

They learn his interests, assets and liabilities by 
daily contact. The value of information supplied by 
the nursing staff cannot be overestimated. 

The role of occupational therapy in rehabilitation 
is so important that a well staffed and well equipped 
department is essential. Occupational therapy 
bridges the gap between medical therapy and voca- 
tional training. Most physicians accept the value of 
occupational therapy in its therapeutic sense as 
purely diversional. It stimulates the patient’s inter- 
ests, improves morale and aids in improvement of 
muscle tone during convalescence. As prevocational 
therapy, it has even wider application. Development 
or eliciting of dexteritieg is often useful for train- 
ing purposes. Observation of skills and interests may 
give leads as to choice of occupation. The occupa- 
tional therapist must always keep in mind the pri- 
mary purpose of her work and must minimize the 
possibilities of certain types of work in which the 
patient may engage, largely for its monetary advan- 
tages, while in the sanatorium. Occupational therapy 
must remain an integral part of sanatorium treat- 
ment, not the function of an autonomous depart- 
ment interested primarily in filling a cabinet with 
articles for sale made by patients. 

Adult education is an essential service which is 
usually provided by the local school system. Teacher 
time available is based on average daily attendance. 
The work of the adult education staff should be in- 
tegrated with that of the occupational therapy de- 
partment, particularly as it pertains to specific lines 
of interest as shown by the patient. 

Adult education has a definite therapeutic value 
in that it offers the patient an opportunity to in- 
crease his knowledge and make up deficiencies for 
which he has previously not had time. Many fields 
open in rehabilitation requite the possession of a 
high school diploma, and making up this deficiency 
will save much time later. A wide group of subjects 
can well be taught along special lines for training 
preparation. Interests of the patient, as observed by 
the adult education teacher, are of definite help to 
the rehabilitation officer and, conversely, the re- 
habilitation officer can suggest subjects which will 
aid in preparing the patient for training in an oc- 
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cupation which he has chosen. Such preparation 
again shortens post-sanatorium training periods. 

Medical social service has three phases as it af- 
fects rehabilitation. These are grouped under gen- 
eral welfare services, personal service to the patient, 
and vocational problems. Under general welfare the 
social worker studies the patient and family as to 
the problems present. She coordinates work with the 
welfare department for relief. The problem of child 
placement, supervision and protection and delin- 
quency, with proper referral, are essential services 
for the patient and family. Budgeting problems loom 
large in her sphere of action. 

She renders an invaluable service to the patient 
in combating apprehension as to social status and 
marital problems and the proper care of children. 
She aids the medical staff in developing a sympa- 
thetic attitude and genuine understanding in the 
family attitude to the patient and his problem. Her 
knowledge and advice are needed in removing emo- 
tional conflicts at time of admission and discharge 
and as they pertain to rehabilitation problems. 

She can furnish information about family back- 
grounds, problem of attitudes, work interests, ambi- 
tion and frustration, and she can evaluate their pos- 
sible effect on rehabilitation. She can advise as to 
the proper time for rehabilitation services based on 
familiarity with social and emotional factors as af- 
fecting the training program. In the absence of a 
psychiatrist, the work of a sincere and well trained 
social worker is of invaluable service in this phase 
of rehabilitation. 


VOCATIONAL COUNSELLING 


When possible, a single worker for counselling 
and training is preferred in order to maintain con- 
tinuity in the program. Prevocational counselling 
should begin early during the patient’s sanatorium 
stay and the service should be offered to all patients 
except those with an obviously bad prognosis. The 
same rehabilitation officer should then follow the pa- 
tient through the sanatorium phase and on through 
post-sanatorium care, training and job placement. 
The amount of time allotted to each patient must be 
determined by the case load of each rehabilitation 
officer. A vocational counsellor, as a staff member of 
the rehabilitation program in the sanatorium, may 
be necessary and advisable where individual case 
loads are high. Each step in the entire program in- 
volving increased activities is added only on med- 
ical approval. 

The various methods and techniques of the re- 
habilitation officer are not within the scope of this 
discussion, but follow fairly well established lines. 

As mentioned earlier, the office of the department 
of rehabilitation plays an important part in finding 
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job opportunities. The rehabilitation officer must 
maintain good relations with employers, interpret 
to the employer the abilities of trainees, any limita- 
tions and other pertinent facts. He is responsible for 
the introduction of the trainee to his job and his 
adjustment thereto. He should continue supervision 
and maintain a continuing relationship with client 
and employer till a satisfactory adjustment is estab- 
lished. After this period, occasional contact should 
be maintained for a period of two years or more 
until it can be said that rehabilitation is completed. 
Medical supervision continues at stated intervals 
without limit as to time. 


ORGANIZATIONAL PARTICIPATION 

On a community-wide basis, participation in a 
rehabilitation program should be accepted as a 
sound philosophy. It pays real dividends in that the 
ultimate goal is to make a self-supporting patient 
population out of an otherwise definite welfare 
problem complicated by the presence of a commu- 
nicable disease in which the relapse rate is high. 
No one will question the fact that rehabilitation in a 
suitable occupation under continuing medical super- 
vision reduces the relapse rate and the number of 
sanatorium readmissions. The long range benefit in 
satisfaction and in dollars saved is real and sub- 
stantial. 


The sanatorium remains the center of rehabilita- 
tion activities aided by the active participation of 
the local tuberculosis association, by assistance in 
related fields given by the chamber of commerce, by 
employment services and by employers. The wel- 
fare department must be convinced that it should 
furnish adequate maintenance during training for 
persons unable to finance their own. County boards 
of supervisors, as the governing body and guardian 
of public funds, must be shown that a program for 
rehabilitation is desirable and feasible and econom- 
ically sound. 

SPECIAL PROBLEMS 


There are many special problems in rehabilita- 
tion, such as use of sheltered work shops, provision 
of adequate diet, employment of the patient with 
sputum occasionally “positive,” and the handling 
of the private patient. Discussion of such problems 
enters into a very controversial field involving prin- 
cipally public health control. The patient of the pri- 
vate physician, treated outside the sanatorium, prob- 
ably needs no financial aid. One important phase of 
the program is available to such a patient and 
should be used by him — the counselling service, 
which the bureau is glad to give on the recommen- 
dation of the patient’s physician. 
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The Role the Care and Guidance of the Patient Play in 
the Treatment of Pulmonary Tuberculosis 


Epwarp W. Hayes, M.D., Monrovia 


fh bme care and guidance of the patient in whom 
the diagnosis of pulmonary tuberculosis has 
been established is a phase of tuberculosis work 
which, I believe, in general has not received the 
consideration it should. It is a phase of this work 
to which those engaged in research have devoted 
relatively little or no attention. There is no part of 
this work in which there is a greater diversity of 
opinion and action, yet it particularly involves the 
crux of all our efforts, that is, the prevention of 
death or chronic invalidism from pulmonary tuber- 
culosis—a disease now acknowledged as curable. 

In a brief review of the history of tuberculosis 
control it becomes apparent that the countless meas- 
ures tried both in the prevention and the treatment 
of this disease down through the centuries have up 
to the past two or three decades been found wanting. 
And there is still no specific means for the control 
of this disease. 

The use of BCG as a preventive measure must 
still be conceded to be in the experimental stage. 
The antibiotic drugs, while promising, are only ad- 
juncts in treatment to be used always with a clear 
understanding of their indications and contraindi- 
cations and only as an aid to the usual, accepted 
measures of treatment. When used otherwise, they 
may be harmful. 

In reviewing more recent history it is found that 
during the past 50 years tuberculosis as a cause of 
death has dropped down from first to seventh or 
eighth place. But that information does not mean 
all that might be implied. Of all chronic preventable 
diseases, pulmonary tuberculosis continues to pre- 
sent the most important medical, public health, so- 
cial and economic problems throughout this coun- 
try. It is still the first cause of death in that very 
important age period from 15 to 35 years — the 
formative and productive period of life. It is esti- 
mated that there are at least 500,000 open cases of 
tuberculosis in the United States at present—one 
half of which as yet have not been found. This vast 
army of patients continues to sow the seeds of new 
disease—a disease that strikes its greatest blow in 
the prime of life. 

Fortunately there is a bright side to this some- 
what gloomy picture of tuberculosis. Science and 
clinical experience, especially during the past two 
or three decades, have placed at our command the 
measures essential for the control of tuberculosis. 
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Today, continuous spread of this disease is unwar- 
ranted and death or chronic invalidism from tuber- 


culosis is unnecessary. They are the result of neglect , 


to use the measures at hand. There are a few dis- 
tricts in this country where these preventive meas- 
ures have been put into effective operation with the 
result that, for practical purposes, tuberculosis has 
been eradicated in those areas. In a group of coun- 
ties in southern Minnesota there are approximately 
300 small town and rural elementary schools where 
there is not a child that has been infected with the 
tubercle bacillus. It is true that circumstances differ 
in different localities. The underlying principle, 
however, is the same. The results obtained in any 
area will depend on the type and intensity of the 
effort made. 

It is a provocative thought, particularly to those 
of us engaged in this work, that of the nine leading 
or first causes of death, tuberculosis is the only one 
that we possess the means to eradicate. 


Fundamentally, control, of tuberculosis is through 
education—education of the public to prevent it and 
education of the patient and those near and dear 
to him to cure it. The medical profession, the pro- 
fession as a whole, is primarily responsible for this 
education. All our national organizations concerned 
with the control of tuberculosis now realize that the 
opportunity for all physicians to obtain a practical 
working knowledge of tuberculosis while they are 
medical students has been one of the most over- 
looked factors, and at the same time the most im- 
portant, in tuberculosis control. The general practi- 
tioner or family physician, because of his close 
association with the family, must occupy an impor- 
tant place not only in the prevention of tuberculosis 
but also in the treatment during what are ordinarily 
termed the pre- and post-sanitarium periods. The 
application of the principles of treatment during 
the active stage of the disease, or during that stage 
which is ordinarily called the sanatorium period is, 
however, a highly specialized field necessitating ex- 
tensive training and experience. In the guidance of 
the patient with active tuberculosis back to health 
there are some four or five educational factors, para- 
mount in the adjustment of the patient to the cure, 
which the patient and those near to him should 
clearly understand at the outset—that is, before the 
patient enters the sanatorium or begins the cure. 

These factors are: 

1. Pulmonary tuberculosis, regardless of the ex- 
tent of involvement apparent in the lungs, always 
seriously endangers the life of the patient unless 
and until it is brought under control. On the other 
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hand, if the patient has the right advice and guid- 
ance and the ability to undergo the necessary treat- 
ment, he has an opportunity to regain his health 
and to live as long and as useful a life as he would 
have lived if he had not had tuberculosis. For the 
mental rehabilitation of the patient it is important 
for him to understand the possibilities as they per- 
tain to cure of the disease. Mental rehabilitation is 
so closely entwined with the treatment or physical 
rehabilitation that it should also be begun at the 
outset. The two must be carried along together 
throughout the course of the disease. If this proce- 
dure is followed, when the disease is overcome the 
rehabilitation is complete. 


2. The treatment of pulmonary tuberculosis does 
not consist of the administration of medicines or 
drugs; it is, rather, an agreement or contract be- 
tween the patient and those near to or responsible 
for the patient, and the physician. The purpose of 
this agreement or contract is to devise and carry 
out a mode of life for each patient that will enable 
him to regain his health. In this contract it must be 
understood that the patient undergoes the treatment 
for cure, the physician provides the means by in- 
struction and guidance, while those near to the pa- 
tient occupy a position of determining influence. 
The outcome is determined for the most part by the 
efficiency with which each party to this agreement 
discharges his responsibility. 


3. A certain proportion of patients, estimated to 
be one out of every four, who have pulmonary 
tuberculosis, even though the disease may be in the 
advanced stages, will overcome the disease and re- 
gain health without treatment, or in spite of treat- 
ment, if the treatment which may have been insti- 
tuted does not interfere with the normal course of 
the disease. These are patients who have what is 
classified as the resolving type of pulmonary tuber- 
culosis—a type of the disease which is not influ- 
enced by treatment. The reasons for the develop- 
ment of this type of disease in some patients are not 
entirely clearly understood. They are usually ex- 
plained on the basis of the size and severity of the 
initial infection and the degree of the allergic re- 
sponse to the infection. It is patients with this type 
of disease who are responsible for the popularizing 
of unorthodox special types of treatment or treat- 
ment by quack remedies and nostrums. The other 
three patients out of the four, if they were to at- 
tempt to overcome the disease without rational treat- 
ment, would die of a disease that is curable. At the 
onset there are no means by which it can be deter- 
mined in which patients the disease will clear up if 
treatment is not instituted. All patients must take 
the steps toward cure and be guided with the utmost 
caution until it is clearly evident what course the 
disease will follow. 


4. There are no two patients in whom pulmonary 
tuberculosis develops in the same way. Likewise 
there are no two patients who respond to therapy 
in the same way. This is true because there are 
no two patients who have the same resistance to 
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the tubercle bacillus and the products of its growth 
and destruction. There are no two patients who are 
infected with the same dosage of tubercle bacilli 
or with bacilli of the same virulence. There are no 
two persons who are able to adjust themselves to 
the cure in the same way. And there are many other 
variables. There are a few general principles that 
apply to the care of all patients with tuberculosis, 
but the details of treatment must be worked out for 
each patient according to the indications in any 
particular case. It is attention to details that cures 
tuberculosis. It is neglect of details that causes 
death. The institution of and the carrying out of the 
details essential for the individual patient are made 
possible only by a close patient-physician relation- 
ship, a relationship attained through a mutual 
understanding and a mutual confidence. 

5. Tuberculosis is not cured by climate or diet or 
drugs or by exposure to the sun’s rays. Experience 
has demonstrated that when the treatment which 
patients receive is relatively the same, the results 
obtained in the different climates in different parts 
of the country are relatively equal. There is no spe- 
cial diet for the treatment of tuberculosis. Patients 
with this disease require a balanced nutritious diet. 
They should not be overfed. The digestive system 
needs rest as does the body as a whole. The diet 
should be regulated so that patients who are under- 
weight gain at the rate of three or four pounds a 
months up to normal or a little above normal, and 
the diet should then be adjusted to hold that weight. 
The type and quality of the food and the manner in 
which it .is served should be such as to tempt the 
appetite. It is best that the food be served in three 
fairly equal meals a day, avoiding between-meal 
feeding, except in special cases, as it tends to inter- 
fere with the appetite for the regular meals. It 
should be made clear to the patient that eating is a 
habit and that not eating is a habit and that appe- 
tite comes with eating. The patient’s attitude toward 
food and toward his ability to take it and digest it 
are the determining factors as to whether or not he 
is able to take and digest his food. 

Drugs or medicines other than the antibiotics, 
if and when used in the treatment of tuberculosis, 
are used to treat symptoms and complications. Pa- 
tients adjusted to the regimen-for cure, regardless 
of the stage of the disease, rarely have symptoms or 
complications. When patients following the neces- 
sary physical regimen have symptoms, the symp- 
toms are, with a few exceptions, functional rather 
than the result of organic disease. They are the 
result of the physiology of the body being disturbed 
by the emotions. These symptoms are real—not im- 
aginary. The treatment in these circumstances is not 
the administration of drugs which will further upset 
their physiology. These patients need vocal sedative: 
they must be talked to so they will understand and 
be reassured and relaxed. The treatment of pulmo- 
nary hemorrhage with narcotics or sedatives which 
interfere with or destroy the cough reflex is an illus- 
tration of the possible deleterious effect resulting 
from the disturbance of the normal physiology by 
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the use of drugs. The usual result of this method of 
treatment of hemorrhage is retention of the aspirated 
blood, atelectasis, and dissemination of the tuber- 
culosis. The treatment for pulmonary hemorrhage is 
reassurance. 

Sitting in the sun’s rays, especially in the heat 
of the day, is mentioned only to be condemned as a 
hazardous procedure for patients with active pul- 
monary tuberculosis. 

In brief the treatment of pulmonary tuberculosis 
is the management of the person who has it—man- 
agement from every angle, especially the psychologi- 
cal. More specifically, it is the outlining of a mode 
of life for each patient according to the indications 
in his case and the control of the patient so that he 
follows that mode of life in strict detail. The basis 
for this mode of life is rest and time—rest carried 
out over a sufficient length of time to accomplish 
the desired results. Physiologists regard rest as the 
natural defense of the body. Cannon, in discussing 
rest, expressed the belief that every physician knows 
that, given rest (rest for the body) and peace of 
mind (rest for the mind) and proper food, 90 per 
cent of patients will get well. Allen Krause, writing 
about rest in the treatment of tuberculosis in 1918, 
said that until ever patient on being asked, “What 
is the most important factor in the treatment of 
tuberculosis?” will unhesitatingly answer, “Rest,” 
the discussion of the subject will always be timely. 

Rest for a patient with pulmonary tuberculosis is 
not synonymous with the term rest for a tired 
healthy person. In the treatment of tuberculosis, 
while the quantity and duration of rest are impor- 
tant, the basic emphasis must be placed on the qual- 
ity of rest. Rest for a patient with tuberculosis 
means lying in the horizontal position, mentally and 
emotionally relaxed, 24 hours a day, seven days a 
week and 52 weeks a year, for as many months or 
years as may be necessary for any particular pa- 
tient to control the disease. Patients should know 
that by injudicious activity it is possible to undo in 
five or ten minutes what they have accomplished in 
months. Patients should be instructed to lie for the 
most part in that position which is the most com- 
fortable. They should be told, however, to turn on 
either side, using as little energy as possible, every 
three or four hours during the period they are 
awake, for 10 or 15 minutes, so as to promote pul- 
monary drainage. Frequently cavities are located 
toward the posterior part of the lung, and this 
maneuver will tend to decrease useless cough and 
relieve toxemia by facilitating drainage of these 
areas. The duration and extent of intensive rest will 
, be determined by the extent and acuteness of the 
disease, the physician’s control of the patient and 
the ability of the patient to adjust himself to the 
regimen for cure. Patients with active pulmonary 
tuberculosis must be trained to follow a strict regi- 
men. Any permitted deviation, especially at the out- 
set, from a strict regimen tends to lead to other 
deviations. When patients are in the semi-reclining 





Vol. 73, No. 6 


position the vertical excursion of the lung during 
respiration ordinarily is not as great as it is in the 
horizontal position but, when they are permitted to 
assume the reclining position, patients, as a rule, 
interpret the liberty as license to indulge in various 
other oftentimes harmful activities. 

Mental and emotional relaxation is imperative. 
Without it physical rest is impossible. As Pinner 
pointed out, being in bed is not bed rest for a pa- 
tient with pulmonary tuberculosis. When a patient 
is not controlled mentally, emotionally and physi- 
cally he will consume needless energy and at the 
same time interfere with the delicate healing process 
in the lungs and flood his system with toxins and 
bacilli from the pulmonary foci by fretting and fuss- 
ing and worrying, by twisting and turning and 
lying in strained positions and pulling at the bed- 
ding, by excesses in talking and being talked to, in 
reading, in writing, in listening to the radio and 
countless other needless activities. Any activity— 
mental, emotional or physical—increases activity in 
the lungs and of the lungs. The objective is to re- 
duce lung activity to a minimum. The more nearly 
patients, especially those with acute disease, ap- 
proach the state of vegetating, the more gratifying’ 
the results. 

Mental and emotional rest for the patient with 
pulmonary tuberculosis is secured by treating the 
patient as a person. The primary factor in treating 
the patient is to tell him, the truth. It is the uncer- 
tainties or the unknown in life that upset persons, 
regardless of what walk of life is involved. To pa- 
tients with tuberculosis the truth may be and often 
is a great shock at the outset, but in practice it is 
only by knowing and understanding the truth that 
they are able to adjust themselves to the situation 
and to meet it with intelligence and efficiency. 

When the diagnosis of pulmonary tuberculosis is 
established, the physician must take time, usually 
one to two hours or longer, to talk to the patient 
and those near to the patient. He should have the 
opportunity to tell them about the patient’s tuber- 
culosis. He should show them the x-ray pictures of 
the patient’s chest and compare these pictures with 
the pictures of a normal chest, and with any pre- 
vious pictures of the patient’s chest that may be 
available. 

In spite of the difficulties that arise in the inter- 
pretation of x-ray pictures of the chest, the explana- 
tion of the patient’s pictures to him has a pro- 
nounced as well as a gratifying influence in enab- 
ling the average patient to visualize the disease and 
to adjust himself to the cure. The patient, and those 
near to him, must be told about the cure. They 
should understand what is meant by the cure, the 
part the patient and those responsible for the patient 
must play in it. They must understand what and 
what not to expect from the physician. They should 
always understand that it is the patient who has 
tuberculosis, that it is the patient’s life that is at 
stake, that it is the patient who must follow the 
regimen for cure, and that there are no short cuts 
to recovery. 
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There is nothing that will save the physician’s 
time more than the preparation of the patient and 
those on whom he depends for the task ahead, by a 
painstaking explanation of the situation as a whole 
before the patient begins to follow the regimen for 
cure. With this approach, and with the advantage of 
the right atmosphere, it is rare after the patient 
_ begins the cure that it will be necessary for the 
physician to spend more than a moment or two with 
the patient as he makes his observation rounds. 

A sanatorium must not be regarded as just a 
place where the patient has a bed and a tray and a 
nurse and a physician. A sanatorium, if it serves its 
purpose, is in the first place an atmosphere in which 
each patient is leading the kind of life he must lead 
for cure of tuberculosis. Consequently, each patient 
has the moral support and matual sympathy of all 
the other patients as well as the beneficial influence 
of mass psychology. These factors exert a powerful 
influence in enabling patients to adjust themselves 
to the regimen. In the second place, a sanatorium 
must be an educational institution where the patient 
is taught and trained how to get well and stay well. 

Many and varied “reasons” are presented for 
patients’ leaving sanatoria against medical advice. 
Most of these reasons are in reality only excuses 
advanced by the maladjusted patient. There are 
three fundamental reasons for patients’ leaving the 
sanatorium contrary to a physician’s advice. They 
are: 


1. Failure of the physician to “sell” the cure and 
himself to the patient and to those responsible for 
the patient at the outset. 


2. Failure of the sanatorium to perform its func- 
tion as an atmosphere conducive to the patient’s ad- 
justment to the cure. 

3. Occasionally, uncontrollable psychological im- 
balance in the patient, independent of tuberculosis. 

In other words, when the patient has been skill- 
fully approached by the physician before he enters 
the sanatorium, and has had the disease and the 
cure explained to him, he enters the sanatorium 
with optimism and a determination to recover. The 
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patient’s ability to adjust himself strictly to the 
regimen for cure will depend for the most part upon 
the influence which his physician has over him and 
upon his environment. 


The degree to which any patient has controlled 
his disease is determined largely by the reaction of 
his condition to graduated exertion. The physician 
must be the judge as to when graduated exertion 
may be prescribed. Such exertion is very carefully 
increased and carried out in a systematic course 
under close supervision which enables the physician 
to observe the reactions and to guide the patient to 
a physical and mental state of rehabilitation. 


Mechanical and antibiotic therapy should be con- 
sidered in the care of all patients. At the beginning, 
however, unless there are definite indications to the 
contrary, all patients should have an opportunity for 
a period of time, usually from three to six months, 
to demonstrate whether or not they can control the 
disease on the rest regimen alone. 


Pinner expressed the opinion that the physician’s 
estimation of the value of rest in the treatment of 
pulmonary tuberculosis is entirely dependent upon 
his willingness to try rest over a sufficient length of 
time and under circumstances that would enable 
him to have a knowledge and understanding of what 
rest will accomplish. Peck expressed the belief that, 
for the most part, physicians turn their backs on 
rest by giving it lip service only, and that in most 
sanatoria today collapse or mechanical therapy is 
so extensively carried out that there is no oppor- 
tunity to determine what rest alone will do. Mechan- 
ical treatment of pulmonary tuberculosis is now 
developed to a high degree of efficiency. Today it 
saves the lives of a vast number of patients with 
pulmonary tuberculosis and restores them to a social 
and economic state of efficiency. The antibiotics are 
likewise instrumental in enabling many patients 
with tuberculosis to regain health. 

Mechanical and antibiotic therapy, however, are 
not the treatment of pulmonary tuberculosis. Rest is 
the treatment. Mechanical therapy and the antibiotic 
drugs supplement rest, but they do not supplant it. 
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Psychiatry and Tuberculosis 


Kurt Fanti, M.D., Los Angeles 


SUMMARY 


Studies on the psychosomatic aspects of 
tuberculosis have not brought to light a clear- 
cut correlation between a specific personality 
structure and susceptibility to the illness. 
The recommendation is made to look for sev- 
eral rather than for one personality type. It 
is suggested that people should be studied 
who react to stress with loss of appetite and 
loss of sleep. This character structure in con- 
trast to that where the person withdraws 
into sleep and overeats might make a person 
prone to tuberculosis. 

The somatopsychic influence of tuberculo- 
sis needs to be interpreted in terms of the 
localization of the lesion as well as infec- 
tiousness and conspicuousness of the disease. 

Some common sociopsychological factors 
of tuberculosis have been mentioned. Reports 
on mental illness and tuberculosis and on diet 
were reviewed. 





- one of the first studies of the psychosomatic 
aspects of tuberculosis, Anita Muhl outlined the 
personality structures of tuberculous women which, 
she said, are common to all. She said, “Tubercu- 
lars have a two-fold mixed personality which shows 
strongly marked introverted qualities suggestive of 
a precoxlike pattern on the one hand and extroverted 
tendencies with a manic-depressive-like swing of 
greater or lesser intensity on the other.” 

It is hard to consider this description a very 
specific one, since the extent of the mixture could 
make a person predominantly extroverted or intro- 
verted, predominantly happy or predominantly un- 
happy. Too great a variety of people could fit this 
description. 

Muhl stated, further, that “the common features 
are inertia, fatigability, oscillating mood, perseve- 
ration, irritability, converted sex trends in the form 
of masochism and sadism, suggestibility, hypersen- 
sitiveness, regressive and suicidal trends, depression 
and abnormal respiratory behavior.” She added that 
“wherever there is a combination of suggestibility, 
with both masochism and sadism well marked, there 
is also found evidence of dissociative trends with 
strong bisexual features.” 


Assuming that all these personality traits were 
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really found in most tuberculous patients, would it 
not be logical to ask how many of these traits are 
likely to be the results of tuberculosis rather than 
its predisposing cause? 

In the Army study by Friedman, Kastlin and 
Kooperstin, the following personality description is 
set forth: “These patients showed independence and 
efficiency which made them normally or better than 
normally adjusted in their economic, sexual and 
social spheres. They showed some resentment toward 
authority. They showed obsessive and compulsive 
characteristics and were optimistic individuals.” 


Try to consider that description from the point 
of view of a physician sitting on an Army draft 
board. Could he justify the rejection of people so 
described on the basis that they are likely candi- 
dates for tuberculosis? Again it would seem that 
this description is too general and would not be spe- 
cific for people who have a predisposition to tuber- 
culosis. 

Frequently investigators describe cases in which 
a severe emotional stress, accompanied by sleepless- 
ness and loss of appetite, may have decreased a 
person’s resistance to the point where it was so low 
that he was easy prey to tuberculous infection. There 
are many interesting cases described in which pa- 
tients did not recover until something happened 
which gave them a new incentive to recover. For in- 
stance, in one case the mother-in-law died. Soon 
afterward, the patient made a miraculous recovery. 
And cases are described in which lack of incentive 
caused a rapid, downhill course in spite of minimal 
lesion and excellent physical care and treatment. 


It is impossible to work in a tuberculosis sana- 
torium without being impressed with the number of 
cases in which an emotional conflict seems to retard 
recovery or in which a patient who has previously 
done well has relapse on the basis of some major 
change in his life situation. 

Neither in the articles already cited nor in others 
in the literature does there emerge a clear-cut per- 
sonality structure which would point to a precise 
predisposition for tuberculosis and give definite 
indication for psychotherapy to prevent this dis- 
ease. The author believes that the reason for the 
lack of such a clear-cut personality structure is an 
attempt to find just one personality configuration 
rather than several. In studies on accident-prone- 
ness, Flanders Dunbar found at first no clear-cut 
structure, but later discovered that there were sev- 
eral types of people who are accident-prone. Fur- 
ther studies of the psychosomatic aspects of tuber- 
culosis are needed which start with this idea: There 
might be more than one character structure which 
creates susceptibility to tuberculosis. Take famous 
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persons who had tuberculosis, men such as Keats, 
Stevenson, Goethe, Mozart, Voltaire, Kant, and 
Adolf Hitler; juxtapose a cross-section of the pa- 
tients in the average sanatorium and attempt to find 
a common personality structure. The confusion will 
be that which is manifest in the present literature. 

But certain aspects of personality might have 
some relationship to susceptibility for disease. There 
are those who react to stress by not eating, by not 
sleeping, by overactivity; others react by overeat- 
ing, fatigue, a tendency to sleep all the time, and 
by inactivity, sometimes culminating in the com- 
plete immobility of catatonia. 

Respiratory reaction to stress and the relation- 
ship of it to the disease might be another subject for 
investigation. 


SOMATOPSYCHIC ASPECTS OF TUBERCULOSIS 


In the entire literature the author has not found 

one article which to his mind does justice to this 
problem. One of the main reasons for this short- 
coming seems to be an attempt to lump all somato- 
psychic influences together regardless of the part of 
the body which is affected. In the author’s own ex- 
perience, the following emotional impacts of tuber- 
culosis were observed: 
__ 1. Infectiousness: Emotional disturbances were 
observed in people from whom the disease had been 
transmitted to members of the family. In some cases 
the disease had actually caused the death of a wife 
or child. When the relationship with these relatives 
was poor, guilt feelings and symptoms resulted. The 
symptoms observed were anxiety states, as well as 
obsessive and compulsive rituals. One patient in 
such circumstances said, “I have a breath which 
kills.” He was on the borderline of psychosis. 


2. Patients who have hemorrhages or laryngeal 
tuberculosis with frequent attacks of glottic edema 
also tend to have a great deal of anxiety. 

3. Patients who had anoxemia as a result of de- 
struction of large portions of lung tissue sometimes 
developed schizophrenic-like symptoms. The author 
observed two patients who thought they were being 
poisoned by fumes and had other persecutory delu- 
sions. 


4. Patients with a cough but without infection, 
especially with bronchiectasis, sometimes showed a 
tendency to withdraw from social contact for fear 
that other people would be afraid of them. 

5. Persons with crippling bone or joint involve- 
ment reacted’in a manner quite similar to that of 
the cerebral palsied or otherwise disabled person. 

6. In many cases the reaction to thoracoplasty 
was just like the reaction to hysterectomy or mas- 
tectomy in others. Some patients with conflicts about 
sexuality had pronounced castration fear, and psy- 
chotic manifestations sometimes developed. 

7. Two patients with tuberculoma of the brain 
had quite dissimilar reactions. 

The foregoing are impressions gained from clin- 
ical experience. They are not based on statistical 
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studies but they should be considered in any thor- 
ough study of the somatopsychic aspects of tuber- 
culosis. 

SOCIOPSYCHOLOGICAL ASPECTS 


The patient’s reaction to the disease is determined 
not only by his previous personality and by the 
type of lesion but also by the reaction to the dis- 
ease of the people who are close to the patient. This, in 
turn, may be an important influence on the course of 
the illness. While working at the Los Angeles Sana- 
torium in Duarte, as well as in the Los Angeles City 
Health Department, the author was constantly im- 
pressed with the honesty of the husbands and wives 
of institutionalized patients. There were many extra- 
marital affairs, but again and again the healthy 
spouse would come to the sanatorium and tell the 
patient about indiscretions. This candor may be at- 
tributed to an unconscious fear of the illness and 
looked upon as a defense mechanism. Fear of the 
disease by the relatives of tuberculous patients may 
therefore become an important sociopsychological 
influence. In some cases patients who had had nega- 
tive cultures for a year or more were still denied close 
contact with a wife or child. Some of the patients 
thus shunned reacted with anxiety or withdrawal, 
or with overcompensation by reckless disobedience 
of all precautions, resulting in a flare-up of the ill- 
ness. It is the author’s belief that the underlying 
personality structure determines how a patient re- 
acts to such a stress. 

In another study of the psychosomatic aspects of 
tuberculosis it was found that the number of mari- 
tal difficulties experienced by tuberculous persons 
just prior to hospitalization was higher than the 
number in a healthy control group. This was inter- 
preted to mean that emotional difficulties such as 
the stress of marital tensions may precipitate tuber- 
culosis. But another possible interpretation is that 
people who have tuberculosis without knowing it, 
but who feel tired and irritable, have a tendency 
to blame themselves or the closest persons to them 
for their unhappiness. Thus the marital difficulties 
may be the result rather than the cause of the ill- 
ness. In turn, such troubles may aggravate the 
illness. 

EUPHORIA IN TUBERCULOSIS 

There has been a recurring statement in the lit- 
erature that tuberculous patients are euphoric or 
that they react with a paradoxical cheerfulness and 
optimism to the serious illness. The author has ob- 
served release of tension in many patients immedi- 
ately after diagnosis. This was noted in persons who 
had felt the load of the world on their shoulders. 
who had been so irritable that they had lost faith 
in themselves and others and for whom the diag- 
nosis, which gave them an understanding of them- 
selves, restored self-confidence and established faith 
in the physician who could understand and should 
therefore be able to cure. In later stages of the dis- 
ease, euphoria is often simulated because a chron- 
ically ill person learns that he will be very much 
alone unless he can appear cheerful. In a very few 
cases true euphoria seems to be present. 
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MENTAL ILLNESS AND TUBERCULOSIS 

There have been times when the high incidence of 
tuberculosis in mental illness was interpreted to 
mean that perhaps tuberculosis may cause mental 
illness, or that mental illness forms a strong pre- 
disposition to tuberculosis. In a study in New York, 
however, it was observed that in a certain county 
all the patients with newly diagnosed tuberculosis 
were physicians, nurses, and attendants who worked 
in the state mental hospital. This study seemed to 
indicate that in certain state hospitals there are poor 
hygienic conditions which facilitate the spread of 
tuberculosis to the personnel as well as to the pa- 
tients. Since then it has been showa that in certain 
states such as Florida and New Mexico, where there 
are mental hospitals run on the open-air principle, 
the incidence of tuberculosis is no higher than in 
the average population. 

In a very few cases, tuberculosis involving the 
brain or causing severe anoxemia of the brain may 
cause mental illness. Also in an individual predis- 
posed toward mental illness, tuberculosis may be 
the stress which elicits it. As an example, a young 
woman in the sanatorium at Duarte became tuber- 
culous shortly after her marriage. Her husband sued 
for annulment on the ground of fraud. The patient 
became schizophrenic, and before she was trans- 
ferred to Patton State Hospital, she said that she 






HE Education Code (1949) of the State of Cali- 
fornia authorizes county boards of education to 
require candidates for positions to show evidence 
of freedom from active tuberculosis. The code reads 
in part as follows: 
“13031.1 Employment of Certificated Persons. 
“If required by an order of the County Board of 
Education, he shall also have on file with the county 
superintendent of schools a certificate from a physi- 
cian and surgeon licensed under Chapter V of Divi- 
sion 2 of the Business and Professions Code show- 
ing that he has submitted to a physical examination 
within three years last past, including an x-ray of 
the lungs, and been found free from active tuber- 
culosis.” 
(Added by Stats. 1947, Ch. 795; amended by 
Stats. 1949, Ch. 1162.) 


“13031.2. In lieu of the certificate from a physi- 
cian and surgeon required under Section 13031.1, 
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had done a terrible thing, that her husband was 
right: She had actually married him in fraud; al- 
though she had not known she had tuberculosis, she 
had had a plastic operation on her nose which she 
had kept secret. 

Close pointed out that there is no conclusive evi- 
dence that electric shock treatment reactivate tuber- 
culosis. Furthermore, Close described a series of 
patients with active tuberculosis who had rapid, 
downhill course because mental illness interfered 
with treatment. All of these patients were helped 
through shock treatment. 


DIET 


The influence of emotions on diet and in turn the 
influence of diet on resistance has been pointed out 
in one article in which it was reported that fat and 
green vegetables were lacking in the diet of most 
persons who contracted tuberculosis. Attempt was 
made in the article to correlate the dietary defi- 
ciency with a specific personality structure. 


EXPERIMENTAL WORK 
Since neurosis can be produced experimentally 
in animals, the author looked for, but was unable 
to find, record of studies on the influence of experi- 
mental neurosis on resistance to tuberculosis as well 
as on the course of the illness. 


(A complete bibliography is available from the author.) 


any person who adheres to the faith or teachings of 
any well recognized religious sect, denomination, or 
organization, and in accordance with its creed, ten- 
ets, or principles, depends for healing upon prayer 
in the practice of religion, may file with the county 
superintendent of schools an affidavit stating such 
adherence and dependence and that to the best of 
his knowledge and belief he is free from active 
tuberculosis, and said affidavit shall be deemed 
equivalent of such certificate; provided, that if at 
any time there should be probable cause to believe 
that such affiant is afflicted with active tuberculosis, 
he may be excluded from service until the govern- 
ing board of the employing district is satisfied that 
he is not so afflicted.” 

(Added by Stats. 1949, Ch. 1162.) 

“Employees of School Districts Other than Persons 

Requiring Certification Qualifications. 

*14002.1. No person shall be employed by a 
school district in a position not requiring certifica- 
tion qualifications which requires him to be in fre- 
quent or prolonged contact with pupils until, if 
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required by an order of a County Board of Educa- 
tion, he has on file with the county superintendent 
of schools a certificate from a physician and sur- 
geon licensed under Chapter V, of Division 2, of 
the Business and Professions Code showing that he 
has submitted to a physical examination within 
three years last past, including an x-ray of the lungs, 
and that the results of such examination indicate 
that he is free of active tuberculosis.” 


(Added by Stats. 1949, Ch. 287.) 


“14002.2. In lieu of the certificate from a physi- 
cian and surgeon required under section 14002.1, 
any person who adheres to the faith or teachings of 
any well recognized religious sect, denomination, or 
organization, and in accordance with its creed, ten- 
ets, or principles, depends for healing upon prayer 
in the practice of religion, may file with the county 
superintendent of schools an affidavit stating such 
adherence and dependence and that to the best of 
his knowledge and belief he is free from active 
tuberculosis, and said affidavit shall be deemed 
equivalent of such certificate; provided, that if at 
any time there should be probable cause to believe 
that such affiant is afflicted with active tuberculosis, 
he may be excluded from service until the governing 
board of the employing district is satisfied that he 
is not so afflicted.” 

(Added by Stats. 1949, Ch. 287; amended by 
Stats. 1949, Ch. 1162.) 


EXPERIENCE IN THE SAN DIEGO CITY SCHOOLS 


Chest x-rays have been required for many years 
as part of third year probationary teacher examina- 
tions. This was accepted as a normal and important 
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part of the evidence that would qualify a teacher 
for permanency. 

More recently, chest x-rays have been required 
as part of the physical examination of all teacher 
candidates prior to employment. This, then, pro- 
vides chest x-rays prior to entrance and again after 
three years. 

It is generally agreed that people working closely 
with children should have chest x-rays at least every 
three years. Subscribing to this belief, the San Diego 
Board of Education made it mandatory for all 
school employees (certificated and classified) to 
have chest x-rays every three years. 

It was planned that the requirement of the peri- 
odic three-year chest x-rays coincide with the Metro- 
politan Mass Chest X-Ray Survey sponsored by the 
Department of Public Health. By working closely 
with the health department and the survey, all 
school employees had their first periodic chest 
x-ray. In 1952, all school employees will again have 
chest x-rays or photofluorographs. This will con- 
tinue every three years thereafter. 

As of October 1, 1949, persons depending upon 
prayer for healing are exempt from chest x-rays in 
California (Sections 13031.2 and 14002.2 of the 
Educational Code). Those claiming exemption on a 
religious basis were required to sign and have 
notarized an affidavit of their adherence to the prin- 
ciples upon which claim of exemption is based. 
About 1 per cent of the school employees signed 
these affidavits. It is agreed, however, that a mem- 
ber of such faith may be excluded from service if 
at any time there is probable cause to believe that 
he is afflicted with active tuberculosis. 

825 Union Street. 
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Unpredictable Anatomic and Physiological Factors in 
the Treatment of Diseases of the Lungs 


Joun H. SKAvLEM, M.D., Cincinnati 


yarenenree in anatomic structure and arrange- 
ment and abnormal development of tissues or 
parts occur not infrequently in the lungs and pleura. 
Disturbances of physiological functions in the bron- 
chi, air cells, arteries, veins, lymphatics, or nerves 
of the lungs or pleura do result from the presence 
of disease. Such disturbances vary greatly in differ- 
ent patients with apparently similar disease and 
offer unpredictable circumstances and hazards in 
the treatment of the case. 

The embryologic development of the lung and 
bronchi may hold the answer of later disease. At 
birth the lungs are in fetal state with alveoli un- 
inflated and bronchi partially patent. It is to be 
remembered that some alveoli may and do remain 
uninflated for a variable time after birth. It has 
been estimated that areas of fetal lung may exist in 
an individual up to 12 or 14 years of age. Some 
alveoli may, by developmental mishap, never inflate. 
Some areas of lung may fill out and later recollapse. 
Certain bronchi may not follow the normal growth 
of the rest of the lung, or may be impeded in their 
development by enlarged lymph nodes leading to 
atresia. Such disturbances of development afford 
the set-up for later predestined bronchiectasis or 
cystic disease. 

The size of bronchus where cartilage is lost also 
marks the level where the smooth muscle in the wall 
changes in distribution from regular bands to scat- 
tered fibers. Smooth muscle in the bronchi is a 
microscopic study, but loud and emphatic in clin- 
ical assertion. Listen only to the wheeze and stridor, 
or watch the physical struggle of an asthmatic pa- 
tient, and then ask where is smooth muscle and how 
does it act. Normally designed to function for the 
protection of the air cells, the terminal band of this 
smooth muscle, encircling like a sphincter the open- 
ing of the atria, can be thrown into such contrac- 
tion as to produce internal suffocation. 

Interference of normal drainage of the bronchi 
with resulting stagnation of secretions and weaken- 
ing of the wall leads to dilatation. The earliest evi- 
dence of such bronchiectasis is detected and de- 
scribed as small herniations of the mucosa between 
the strands of smooth muscle and scattered pieces 
of cartilage. The most frequent site of such early 
bronchial dilatation is the long lingual tip of the 
left upper lobe, a bronchus with normally poor 
drainage because of its shape and length. The sig- 
nificance of bronchiectasis complicating other 
chronic lung diseases is extremely important. Al- 
most invariably it accompanies long-standing 
chronic fibroid pulmonary tuberculosis. It is in such 
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cases that the earliest evidence of dilatation in the 
lingual tip bronchus is most frequently noted at 
autopsy. Patients in whom the condition exists may 
continue to have cough and expectoration with 
bloody sputum and even hemorrhage long after the 
tuberculous lesions are fully arrested. These symp- 
toms are the result of the accompanying bronchiec- 
tasis. It challenges the acumen of the finest clinician 
to distinguish between this cough, sputum, and 
blood which the patient may continue to have, and 
the same symptoms which the patient presented 
when the tuberculosis was active. 

The lungs are, no doubt, submitted to as much 
insult from environments of living as any other or- 
gans, possibly more. The cilia of the trachea and 
bronchi do much in protection. In the finer bronchi 
this is lost, and the columnar epithelium changes 
through the transitions from cuboid to flat squam- 
ous continuous single layered epithelium of the alve- 
oli. Spaces or pores between the lining epithelial 
cells of the alveoli would permit of ready contigu- 
ous spread of serum or cells from one alveolus to 
another. Thoughts regarding pneumonia, edema, or 
even normal physiology in the lungs would be in- 
fluenced by such a concept. It is proven they do 
not exist. 

The total number of alveoli in the lungs is esti- 
mated to be 750,000,000. The surface of the lining 
membrane of all the alveoli is estimated to be about 
800 square feet. 

Most important of all protective mechanisms for 
the lungs are the lymphatics. Most valuable of all 
anatomic descriptions for use in study of diseases 
of the lungs is that of the lymphoid tissue, the lym- 
phatics, and the circulation of the lymph. 

The size, position, and structure of lymph masses 
at hilum and along the bronchi permit proper in- 
terpretation of the shadows produced by them on 
chest roentgenograms. The absence of lymphoid 
tissue and lymphatics beyond the ductuli alveolares 
pulmones forces one to include in any concept of 
pathologic changes the part played by the wander- 
ing phagocyte. If one views this cell, laden with 
coal pigment, bearing its load to depots of lymph- 
oid tissue for deposit in cases of anthracosis, the 
action of phagocytosis is seen. These same cells can 
and do grab bacteria such as tubercle bacilli and 
conduct them to the realm of the lymphatics. Tuber- 
cle bacilli so engulfed in the cell can be stained and 
recognized. The phagocyte can carry this organism 
but not destroy it. It remains for the lymphoid cells 
to attempt this destruction. 

The understanding of normal lymph flow from 
the parenchyma of the lung to the hilum lymph 
nodes gives rise to the concept that infection does 
not spread from the hilum out into the lungs, but 
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from the lungs to the hilum. The placement of valves 
in the septa at the pleura, with the consequent area 
of drainage toward the pleura, explains the open 
pathway permitting of infection passing from the 
lung beneath the pleura to this membrane. The pres- 
ence of valves opening toward the hilum in the inner 
third of the lung makes obstruction of flow in this 
area give rise to the peculiar clinical picture of 
lymph stasis and edema localized to the inner third 
zone of the organ. The characteristic roentgenogram 
of symmetrical bilateral butterfly-like pattern in the 
central lung fields in cases of uremia is a striking 
example of this condition. The pathognomonic 
roentgenogram findings of a Ghon in the paren- 
chyma of the lung, the heavy trunk marking leading 
to the hilum and the calcified lymph node in the 
hilum are mute evidence of primary type tubercu- 
lous infection and the residual permanent localized 
scars wrought in the lymphatic system of the lung 
by Koch’s phenomenon in the human. If the pres- 
ence and position of lymphoid tissue in the chest is 
borne in mind, the clinical pictures of lymphoblas- 
toma, Hodgkin’s disease and leukemia will be 
simplified. 

Anatomic studies by injections of blood vessels, 
serial microscopic sections, wax models, and corro- 
sion specimens have shown that the pulmonary ar- 
tery closely accompanies the bronchus in all of its 
divisions. It lies posteriorly and slightly lateral to 
the bronchus. Engorgement or thickening of the 
arteries results in widening of the trunk markings 
on the roentgenograms. More and more, investigat- 
ors are appreciating the importance of sclerosis of 
the pulmonary arteries in emphysema, chronic lung 
inflammation, silicosis, cor pulmonale, Ayerza’s dis- 
ease, and any means to help in its recognition is 
welcomed. The enlargement of the pulmonary conus 
or arteries at the hilum may determine clinical diag- 
nosis of cardiac disease or disturbed pulmonary cir- 
culation. The position of the pulmonary artery close 
to the bronchus helps to explain the comparatively 
rare finding of Rasmussen’s aneurysm in the wall 
of a cavity. This condition develops when the artery 
approaches the wall of the cavity tangentially. The 
discovery of this rupture at autopsy has established 
the cause of death by hemorrhage in several cases. 
The bronchial arteries, a part of the general sys- 
temic arterial system, occupy no secondary place in 
clinical considerations. Hemorrhages in bronchiec- 
tasis are often most profuse, persistent, and hard to 
control. The bleeding is from the bronchial artery. 
This vessel is embedded in the rigid cartilaginous 
wall of the bronchus and is less apt to contract and 
be closed. It is a part of the general systemic circu- 
lation where the pressure is higher than in the pul- 
monary circuit. There are few bronchial veins. The 
nutrient blood supply is returned almost entirely by 
the pulmonary veins. Anastomosis between the 
bronchial and pulmonary arterial systems does oc- 
cur and has been demonstrated. The remainder of 
the bronchial arterial system makes it possible to 
explain paradoxical emboli and infarcts in the 
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lungs and interstitial hematogenic chronic miliary 
tuberculosis, a condition which is being observed 
more frequently in clinical studies and at the au- 
topsy table. 

By careful injections of both bronchial and pul- 
monary arterial systems it has been shown that the 
distal portion of the divisions of the bronchi, 
namely the ductuli alveolares pulmonis and air 
spaces beyond, receive their nutrient supply from 
the pulmonary vessels. In these distal areas there is 
union of capillaries formed from the bronchial and 
pulmonary arteries. Tubercle bacilli seeded into the 
lung by hematogenic route are particularly prone 
to lodge here and form lesions. The keen observa- 
tion of the fact that the bronchial arteries in the 
human and guinea-pig supplied the lymphoid tis- 
sue in the lung, but that in the rabbit the lymphoid 
tissue gained its nutrient blood supply from the pul- 
monary artery, led to the explanation and correct 
interpretation of critical series of animal experi- 
ments. 

The surface of the capillary bed overlying the 
alveoli is estimated to be about 1,000 square feet. 
The total volume of blood pumped through the 
lungs at rest is estimated at four liters per minute. 
This can be increased to 30 liters with exercise. 

Elastic fibers branch and anastomose. They form 
networks which are capable of stretching and re- 
suming their normal size and position. Elastic fibers 
are recognized in sputum and, when so found, give 
evidence of destruction of lung tissue. These fibers 
can be demonstrated in tissue slides by special 
stains and then show beautifully the part played by 
them in the architecture of the organ. The walls of 
the alveoli are abundantly supplied with these elastic 
fibers. Sections of lung tissue stained especially for 
the elastic fibers, leaving out cells and the other con- 
nective tissue, show a honeycomb-like framework of 
the sacculi and alveoli. In normal respiration these 
air cells and also the bronchi expand and contract. 
In emphysema the air cells become overdistended. 
The framework of the sacculi and alveoli is 
stretched. When the emphysema is severe and gen- 
eral throughout both lungs, the organs are enlarged, 
and the chest cavity in turn is increased in size. 
This leads to the clinical picture of the deep- 
chested, stooped, cyanotic, distressed patient, strug- 
gling to force air out of the overdistended air cells 
where rapid exchange of gases is so imperative. 
Under the microscope the alveoli may be seen to 
become more and more stretched, pulling and elon- 
gating the elastic fibers in their framework. Finally, 
the stretching is overdone, elastic fibers snap, walls 
give way and bullae of large spaces form. These 
bullae in the lung may reach proportions in size so 
as to be mistaken for cavities on chest roentgeno- 
grams. But more interesting is the phenomenon of 
interstitial emphysema. In such cases the stretching 
of air cells, snapping of elastic fibers and separation 
of cells lead to rupture of the continuous lining 
membrane and escape of air into the interstitial con- 
nective tissue of the lung. This air dissects its way 








544 


along the bronchi or blood vessels toward the hilus 
and may make its appearance in mediastinum, neck, 
or soft tissues over the chest wall. The clinical pic- 
ture is sometimes difficult to recognize but, when 
detected, is striking in its signs. The patient is 
stricken with sudden pain in the chest and then be- 
comes either short of breath or aware of a peculiar 
distress with respirations. The physical examination 
at first may show nothing. But later moving, crack- 
ling, firm bubbles of air may be felt under the skin 
of the neck or upper chest wall. More startling is 
the detection of the air bubbles in the mediastinum 
or lung framework by the crunching, crackling sound 
of eggshells breaking synchronous with the heart 
beat. This tells of air let loose in the connective tis- 
sues by rupture of the limiting membranes of epi- 
thelium and elastic fibers. 

The visceral pleura consists of four layers, named 
from the outer to the inner in order, mesothelial, 
submesothelial, elastica externa and areolar. The 
elastic layer stands out in properly stained tissue 
sections as one of definite compact fibers. An- 
other layer of elastic fibers, called elastica interna, 
just above the alveoli, has been described. Tis- 
sue sections show that these internal elastic fibers 
belong not to the pleura but properly to the alveoli. 
The fibers are continuous and anastomose with those 
in the walls of the underlying air cells. Rupture of 
these elastic fibers joining outer alveoli and pleura 
also occurs in emphysema. The escaped air dissects 
outward in the pleura, invading the areolar layer 
and separating the membrane from the lung surface. 
This leads to the formation of blebs which may 
reach enormous size and lead to confusion with 
cavities or cysts in the lungs. Hard to explain is the 
fact that an entire lobe may be honeycombed with 
cavitation, or reduced to a single large sac with 
destruction of all lung structure, and the pleura 
remain intact. On the other hand, spontaneous 
pneumothorax suddenly occurs, and there may be 
no demonstrable lung lesion or at the most some 
emphysema. A logical thought of reasoning is that, 
in the former case, the inflammatory process wag- 
ing destruction in the lung is resisted and held in 
check in the pleura by the efficient defense of elab- 
orate lymphatic drainage plus the natural tough- 
ness of the membrane. In the latter case, an ana- 
tomic weakness inherent in the structure of areolar 
layer and elastic fibers permits of sudden rupture 
with overdistention of the air cells. The disabling 
factor of emphysema does not remain confined to 
the faulty air flow into and out of overdistended air 
cells. The tiny pulmonary arterioles compressed be- 
tween the enlarged sacculi become thickened and 
sclerosed to a degree sufficient to damage and em- 
barrass the right side of the heart. Emphysema, pul- 
monary sclerosis, chronic cor pulmonale are factors 
and progressive events which must be seriously reck- 
oned with in judging disability, prognosis, or ad- 
visability of surgical measures in chronic lung 
infections. 


Septa are prolongations of the areolar fibrous 
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tissue of the pleura extending into the lung and 
dividing it into the arbitrary units of secondary 
lobules. The structures of these septa, compact with 
areolar tissue and containing elastic fibers with 
blood and lymphatic vessels embedded in them, 
makes them comparable to the resistant layer of the 
pleura. Their resistance to the progress of inflamma- 
tion by contiguous spread is similar to, but not as 
great as, that offered by the pleura. Exudate of early 
pulmonary tuberculosis will be stopped by the septa, 
accounting for the sharply localized physical signs 
and characteristic densities as seen on chest roent- 
genograms. But ulceration and cavitation in their 
destructive extension break down and through the 
septa. Any extension of cells into the lung tissue, 
be it tuberculous process, acute lobular pneumonia 
or infarct, can be localized and confined by these 
connective tissue barriers. The triangular lesions of 
an infarct viewed grossly or microscopically in a 
section of lung or limited by the septa. Likewise, it 
is not unusual to see areas of severe emphysema or 
a bulla stopped by these same fencelike bars. New 
growths in the lung, on the other hand, are little 
impeded in their relentless contiguous growth and 
move on to whorls and nodules in size, outreaching 
the confines of the secondary lobules. There is an- 
other interesting phenomenon observed grossly at 
the postmortem table which illustrates vividly the 
lymph flow in the septa. Areas showing enlarged 
full lymphatic vessels will be seen in the pleura. If 
a cut into the lung is made immediately under this 
spot, a fibrous lesion will be found, perhaps not 
even reaching to the pleura, but placed in the mid- 
zone of the lobe. Microscopic studies will show that 
the normal lymph flow from the midzone of the 
lung toward the hilus has been obstructed by dis- 
tortion of the septum with scar tissue forcing more 
than the normal amount of flow of lymph to the 
pleura in this area. The valves placed in the lym- 
phatics at the junction of the septum and pleura 
open toward the pleura. 

The nerve supply of the lungs is from two 
sources; namely, the vagi and the sympathetic 
nerves. The completed picture of their distribution 
is still forthcoming. Ganglia occur along the nerve 
fibrils in the bronchi and blood vessels, and special 
end organs are placed in smooth muscle fibers. Mi- 
croscopic studies made in cases of emphysema and 
chronic bronchial infection show infiltration of the 
tissues by the telltale eosinophils of asthma, and 
strikingly the ganglia themselves are invaded. Sel- 
dom does one stop to consider why it is that a lung 
may be partially or completely destroyed by tuber- 
culosis, abscess or new growth, yet the patient have 
no pain. On the other hand, localized beginning 
pleurisy causes excruciating pain. A patient with 
both lungs full of metastatic carcinoma may be 
comfortable and free of pain, while another struck 
by pulmonary embolus with a small lesion in the 
lung in the lung capped by localized pleurisy may 
suffer greatly. The lungs have no pain nerves; the 


pleura is rich with them. 
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Cavernostomy 


ALBERT C. DaniELs, M.D., Sipney J. SHrpMan, M.D., and 
W. L. Rocers, M.D., San Francisco 


SUMMARY 


A brief historical review of cavernostomy 
is presented. The mechanics of cavity closure 
are considered. 

A follow-up of the first seven cases of cav- 
ernostomy performed by the authors in 1940- 
41 with the use of a skin flap is given. 

Cavernostomy is a procedure useful at 
times, but within sharp limitations. 





| sat diseases are so varied in pathological anat- 
omy as is pulmonary tuberculosis. Because of 
this, many avenues of attack have been developed 
over the years in the effort to cure or arrest this dis- 
ease. Some procedures of wide applicability have 
stood the test of time, and their use and indication 
are widely understood. Examples of these are arti- 
ficial pneumothorax, pneumoperitoneum, and apical 
thoracoplasty. Other methods of attack of more lim- 
ited use, but at times most effective, are Monaldi 
suction, cavernostomy, extrapleural plombage, etc. 


Cavernostomy as a procedure in treating tubercu- 
losis is far from a new procedure, but the early re- 
sults were often disappointing. Lilienthal in 1927 
described an open drainage of a secondarily in- 
fected cavity which had blocked off following thora- 
coplasty. Nissen in 1931 reported a successful drain- 
age of a large anterior apical cavity following an 
attempt at plombage. Eloesser in 1925 drained a 
cavity under a thoracoplasty and the patient was 
said to be well when last followed up in 1935. In 
1929 Lilienthal gave the following indications for 
direct drainage of a tuberculous pulmonary cavity: 


1. Virulent mixed infection with clinical signs of 
pulmonary abscess. 


2. Inability to obtain cavity collapse without 
great danger to life, plus the presence of so much 
sputum that bronchogenic spread was a constant 
threat. 

Lilienthal again mentioned this subject in 1931, 
and at that time he recommended the use of a mus- 
cle flap to obliterate the residual cavity. The results 
were not entirely successful. 

It was not until Eloesser published his classical 
work on bronchial stenosis especially as it relates 
to tuberculosis, and Coryllos and Ornstein pointed 
the way toward the understanding of the pathologi- 
cal physiology and anatomy of cavitation that a 
rational use of the operation of cavernostomy was 
evolved. This depends upon the recognition of two 
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factors in tuberculosis cavitation: (1) the “intrin- 
sic” or bronchial factor leading to the one-way valve 
and consequent high intracavitary pressure and (2) 
the “extrinsic” or chest wall factor which operates 
by adhesions to keep the cavity open as long as the 
chest wall maintains its normal position. 


The usual apical thoracoplasty served to close a 
majority of tuberculous cavities by eliminating the 
extrinsic factor, but in a small percentage of cases 
the cavity refused to close or actually became larger 
because of the uncontrolled intrinsic factor. It was 
for such cases that Shipman, Rogers and Daniels in 
1941 introduced a skin flap cavernostomy for the 
release of the high intracavitary pressure which had 
kept the cavity insufflated. 


Seven cases were reported at the time, five in 
which the sputum became negative for tubercle 
bacilli and two in which the operation had been 
only recently performed and the sputum was still 
“positive.” A nine- to ten-year follow-up is presented 
below: 


Case 1: A man 29 years of age had onset of right-sided 
pleurisy with effusion in 1937 followed in 1938 by right 
upper lobe cavitation unsuccessfully controlled by pneumo- 
thorax, followed by seven-rib thoracoplasty in December 1938 
and January 1939. Intracavitary pressure in April 1939 varied 
from plus 20 to plus 12 cm. of water. Flap operation was 
performed August 1, 1939. The sputum became negative for 
tubercle bacilli shortly after the operation and the flap closed 
in January 1940. The patient resumed the practice of den- 
istry in September 1940 and has remained well since. 

Case 2: A female, aged 19, had onset of tuberculosis in 
September 1938 with a large cavity in the left upper lobe 
controlled by pneumothorax and extrapleural pneumothorax. 
A six-rib thoracoplasty in January 1940 failed to close the 
cavity and bronchoscopy revealed moderate stenosis of the 
left stem bronchus. Cavernostomy was carried out September 
27, 1940, and there was spontaneous closure in June 1941. 
The patient remained well until January 1943 when spread 
to the left base developed. It was controlled by completing 
thoracoplasty. The patient is now well and at work. 

Case 3: A female 31 years of age had onset of disease in 
January 1940. It was controlled by apical thoracoplasty per- 
formed in October and November 1940. A flap operation was 
done September 25, 1941, and there is no record of tubercle 
bacilli in the sputum since that time. The patient is well and 
at work. 

Case 4: A 24-year-old woman had onset of tuberculosis in 
1938. Bed rest was continued until left apical thoracoplasty 
was done in March and August 1940. The cavity appeared to 
close, then was found to be open. Flap drainage was carried 
out November 29, 1940, with spontaneous closure December 
30, 1941. Smears from the sinus tract were negative for 
tubercle bacilli in August 1941, Sputum has been negative 
for the organism since November 1942, 

Case 5: A female 42 years of age had onset of tuberculosis 
in 1938. It was not controlled with right-sided thoracoplasty. 
Cavity drainage was done October 25, 1940, with apparent 


‘ 
a 
« 
a 
e 
a 


¥ 
t 
i 
rt 
4 








546 


closure of the cavity in several months. The lesions reopened 
and a second cavity drainage was carried out in September 
1941. The course then was gradually downhill and the patient 
died in 1942. 

Two patients died of tuberculous meningitis 
within several months after the flap operation was 
done. Thus of the seven reported patients on whom 
the flap operation was done in 1941, four are alive, 
well and at work, and three are dead. 


An extended report will be made later reviewing 
nine subsequent cases to date. In one of these, two 
flap operations on two separate cavities were done 
simultaneously. None of this group have died. Four 
have sputum free of tubercle bacilli and are appar- 
ently well, and one is clinically well but has an 
occasional “positive” sputum. In the remainder the 
disease is still active. 

Since the presentation of this type of cavernos- 
tomy in 194] the authors’ attitude toward the op- 
eration and the indications for its use have been 
influenced by the use of antibiotics and the increas- 
ing incidence of resection of diseased lung. At pres- 
ent it is felt that cavernostomy is indicated in cases 
in which any of the following conditions is present: 

1. An unclosed‘cavity beneath an adequate thora- 
coplasty in a patient not otherwise suitable for a 
resection of the collapsed lobe or lung. 


2. A cavity so situated in the lung that attempted 
closure by thoracoplasty will destroy excessive 
amounts of functioning healthy lung tissue and one 
which cannot be controlled by more conservative 
means such as phrenic crush and/or pneumoperi- 
toneum in a patient not otherwise suitable for a re- 
section procedure. 

3. A cavity which is producing such abundant 
sputum that bronchiogenic spread is continually 
threatened in a patient not suitable for resection, 
thoracoplasty or other collapse procedure. 
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Cavernostomy with the use of a skin flap may be 
done as a one-stage operation, but the authors pre- 
fer two stages. The first stage consists of formation 
of the skin flap, resection of one or two ribs and the 
intercostal bundle overlying the cavity, and suturing 
of the flap to the pleura. The wound is then packed 
with dry or vaseline gauze. The second stage is done 
one or two weeks later after the skin flap has be- 
come well attached to the underlying tissue. This 
stage can be easily done without anesthesia and the 
cavity unroofed. No packing is used subsequently, 
although antibiotics or chemotherapeutic agents 
may be introduced locally. The one-stage operation 
has the disadvantage that the skin flap often does 
not “take” as a graft into the cavity, and it is then 
extruded. The use of streptomycin before and after 
a one-stage operation may result in a good “take” 
of the flap. 
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Upper Lobe Lobectomy and Concomitant Thoracoplasty 
in Pulmonary Tuberculosis 


A Preliminary Report 


Paut C. Samson, M.D., Oakland, Davin J. Ducan, M.D., Oakland, 
and Harry P. Harper, M.D., Livermore 


SUMMARY 


In this, a preliminary report, the advan- 
tages and disadvantages of upper lobe lobec- 
tomy and concomitant thoracoplasty in tuber- 
culosis have been summarized. There has been 
no undue increase in the operative hazard, 
there have been no complications, and the 
immediate results have been entirely satis- 
factory. 

Twenty-six patients were subjected to a 
combined operation (17 upper lobectomy- 
thoracoplasty and nine pneumonectomy- 
thoracoplasty) with one postoperative death. 

Indications for primary lobectomy have 
been discussed. 

The technique of resection and concomi- 
tant thoracoplasty has been briefly described. 





to is general agreement that hyperexpansion 
of remaining pulmonary tissue following resec- 
tion in tuberculosis is undesirable. In many cases, 
thoracoplasty stages have been performed to pre- 
vent such overdistention, usually several weeks fol- 
lowing upper lobe resection or pneumonectomy. 
This is but one example of the well established prin- 
ciple in thoracic surgery that multi-staged operative 
procedures frequently are employed to reduce sur- 
gical risk. If, however, two procedures can be per- 
formed at one time and at a risk not beyond the 
additive hazard of multi-staged operations, certain 
advantages will accrue. 

In February 1949 Iverson and Skinner* reported 
success in performing pneumonectomy and thoraco- 
plasty at a single operation. During the past year 
the authors’ particular interest has been directed at 
upper lobe lobectomy and concomitant thoraco- 
plasty although they have performed pneumonec- 
tomy-thoracoplasty combinations as well. Up to 
February 15, 1950, a total of 26 combined opera- 
tions was performed with one postoperative death 
(3.8 per cent). In 17 of the patients, a combination 
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of upper lobe lobectomy and thoracoplasty was per- 
formed and in nine, pneumonectomy and thoraco- 
plasty. In the latter group, one of the resections was 
performed for carcinoma, one for multiple abscesses 
and one for post-traumatic bronchial obstruction. It 
may be mentioned in passing that pneumonectomy- 
thoracoplasty apparently is not well tolerated by 
elderly persons. In two such patients the postopera- 
tive course was considerably complicated by the fact 
that the patients were not able to raise sputum sat- 
isfactorily. 

The following discussion will be primarily con- 
cerned with upper lobe lobectomy and concomitant 
thoracoplasty. All patients in whom lobectomy was 
performed had had at least one sputum positive for 
acid-fast bacilli but in two patients (both of whom 
showed extensive pyogenic suppuration) active tu- 
berculosis could not be definitely proved in the 
resected specimen. 

In assessing a new procedure, both advantages 
and disadvantages should be weighed with care. The 
main objection is based on at least partially theo- 
retical grounds that there will be an appreciable 
increase in operative hazard. Both Alexander! and 
Kent‘ have doubted the wisdom of the “compound- 
ing” of operations as probably leading to a greater 
surgical mortality. To date, this has not been borne 
out in the authors’ experience. Another objection 
that has been raised is that concomitant major pro- 
cedures will unduly increase the length of operation. 
This has been carefully measured: The thoraco- 
plasty as described later in this presentation has in- 
creased the operating time an average of only 16 
minutes. 

The advantages concern both the disease process 
and the patient. The main tuberculous focus which 
is spilling bacilli is ablated at once. In the majority 
of instances, there is evidence of disease in the re- 
maining lobe or lobes, not infrequently in the supe- 
rior segment of the lower lobe. If any segment con- 
tains a cavity or a soft, presumably active lesion, 
a segmental resection usually is performed in con- 
junction with the lobectomy; but often it is impos- 
sible to remove all the palpable disease. The imme- 
diate addition of thoracoplasty prevents even short- 
term overexpansion of the remaining lobe. Another 
advantage concerns the possible preservation of vital 
capacity. While facilities are lacking to substantiate 
this belief, it is the authors’ impression that there is 
less reduction in the vital capacity following lobec- 
tomy-thoracoplasty than with a thoracoplasty which 
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would have been sufficient to control the disease. If 
this assumption can be proved, it will then be pos- 
sible to consider bilateral resections and thoraco- 
plasty in suitable cases. 

The patient is concerned with but a single major 
procedure. This has a definite psychological value 
and may be extremely important economically. The 
deformity is less than with either thoracoplasty and 
subsequent lobectomy or lobectomy followed in 
some weeks by thoracoplasty—unless, in the latter 
instance, the first rib is not removed. 


STATUS OF PATIENTS PRIOR TO OPERATION 

The patients in the group here reported upon were 
presented for consideration of major surgical treat- 
ment under fairly uniform conditions. Only one was 
over 50 years of age. All but one were considered 
excellent operative risks. Although nearly one-half 
had had bilateral active tuberculosis originally, only 
three were considered to have active stable contra- 
lateral disease at the time of operation. Here, it is 
well to stress the importance of using a right angle 
telescope for thorough evaluation of the condition 
of upper lobe bronchi. In all patients, the disease 
was chronic; all had benefited on a non-surgical 
collapse regimen and sanatorium care. In all cases 
the bacilli were sensitive to streptomycin and this 
drug was given prophylactically. More recently, 
both streptomycin and para-aminosalicylic acid 
(PAS) have been used prior to operation: Strepto- 
mycin, 1 gm. daily for approximately seven days; 
PAS, 12 gm. daily for approximately 28 days. 


INDICATIONS FOR OPERATION 


In any clinic where an appreciable number of 
resections are performed, there are well known diff- 
culties in attempting uniformly to decide what con- 
stitutes an indication for primary lobectomy. The 
success or failure of the surgeon with both lobec- 
tomy and thoracoplasty (including his most recent 
case), varying conservative or radical attitudes of 
the medical consultant, the individual interpretation 
of roentgen films in regard to actual pulmonary 
pathologic changes, the general status of the patient, 
and the bronchoscopic findings are all factors which 
need but to be listed. There is likewise growing re- 
alization that thoracoplasty may not be the ideal 
operation for all chronic tuberculosis; that thoraco- 
plasty results differ considerably if the type of pul- 
monary pathologic changes is taken into considera- 
tion. The recent report of Rubin and Klopstock® 
and Steele’s® editorial mirror this belief in an ex- 
cellent manner. 

With these facts in mind, histories, films and 
bronchoscopic findings of the 17 patients who had 
lobectomy-thoracoplasty were impartially reviewed. 
Ten patients were considered to have indications for 
primary lobectomy, with one or several of the follow- 
ing: Tension cavities, solid lesions (tuberculomas 
or inspissated cavities) ; secondary pyogenic infec- 
tion (abscess or clinical bronchiectasis) ; lobar or 
segmental bronchial stenosis. Not only the type but 
the position of a cavity is of appreciable impor- 
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tance. There is general agreement that cavities well 
forward in the anterior segments of the upper lobe, 
in the middle lobe or in the lingula are difficult to 
close with thoracoplasty. On further review of the 
surgical pathology, it was noted that five of the 
seven patients considered to be candidates for elec- 
tive resection had varying combinations of thick- 
walled cavities, pronounced bronchiectasis, exten- 
sive intrapulmonary tuberculous bronchitis, fibro- 
sis, and lobar distortion. These are types of disease, 
Rubin pointed out, which respond poorly to thoraco- 
plasty. 
OPERATIVE PROCEDURE 

It is stressed that the operation to be undertaken 
is lobectomy. Thoracoplasty is done after the lobec- 
tomy is completed only if the patient is in satisfac- 
tory condition at the end of resection. The authors 
are opposed to thoracoplasty first, then lobectomy. 
All the operations were done with the patient in the 
lateral recumbent position with the upper arm re- 
tracted well forward and cephalad. The incision was 
somewhat longer than that for the usual lobectomy. 
It was commenced halfway between scapula and 
spine, opposite the second transverse process, 
hooked slightly around the inferior angle of the 
scapula and then carried anteriorly along the fifth 
rib to the midclavicular line. The muscles were di- 
vided in the usual manner in the line of the incision. 
(Brock’s? musculoplastic incision does not make the 
operation easier or faster, nor does it decrease the 
blood loss.) A greater part of the fifth rib was re- 
sected extending laterally from the transverse proc- 
ess. The upper lobe was removed by the accepted 
individual ligation technique. (Additional segmental 
resections may be performed if indicated. Decorti- 
cation likewise may be necessary.) The remaining 
lobe or lobes were freed from binding adhesions 
and from the diaphragm to permit adequate and 
rapid expansion. All air leaks were closed. 

When that had been accomplished, consultation 
was held with the anesthesiologist and the condition 
of the patient was carefully reviewed. If the situa- 
tion was satisfactory, extrapleural thoracoplasty was 
carried out by removing segments of the fourth, 
third, and second ribs approximately as follows: 
The fourth rib to the anterior axillary line; the 
third to the midclavicular line and the second to the 
midclavicular line or to the cartilage. The perios- 
teum was then peeled from the under surface of the 
first rib and the parietal pleura was separated from 
the inner edge and dropped from the cupola of the 
thorax by extrapleural separation to a plane roughly 
paralleling the first sternochondral junction. (This 
maneuver is believed to be of considerable impor- 
tance in limiting the cephalad expansion of the re- 
maining lobes.) Right angle tubes were placed in 
the second interspace anteriorly and in the eighth 
interspace posteriorly. These were immediately con- 
nected with water trap bottles and every effort was 
made for prompt reexpansion during postoperative 
bronchoscopy. The posterior tube was then clamped 
and a solution containing 500,000 units of penicillin 
and 1 gm. of streptomycin was placed in the ante- 
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rior tube for approximately four hours. The pos- 
terior tube was then opened. The immediate post- 
operative care did not differ from that of any lobec- 
tomized patient and will not be discussed in detail. 
In general, streptomycin was continued for at least 
two weeks and PAS for from one to four months 
postoperatively, the period depending upon visible 
remaining disease. In those cases in which there was 
or had been recent active disease, pneumoperito- 
neum usually was established within ten days of the 
lobectomy. 

The follow-up care is of the utmost importance. 
No resection removes all of the tuberculous infec- 
tion, Strict bed rest for a period of six months fol- 
lowing operation is advisable as a rule, although in 
several cases, where the disease was apparently 
highly localized to the lobe removed, patients were 
allowed to commence carefully graded activities 
three months after operation. 


IMMEDIATE RESULTS 


One patient in the series died. That patient was 
considered to be only a fair operative risk. The 
upper lobe was completely excavated and the size 
of the cavity had not diminished after four months 
of Monaldi suction. There were clinical evidences 
of low-grade toxicity and the patient did not gain 
weight although cough was somewhat reduced fol- 
lowing insertion of the catheter. As it happened, the 
death was preventable. Insufficient nursing cover- 
age the night of operation resulted in rapid deter- 
ioration and shock from anoxia due to plugging of 
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the right stem bronchus and lower trachea. At 
autopsy, atelectasis on the operative side and exten- 
sive tuberculous pelvic peritonitis were noted. 

Of the 16 surviving patients, eight were operated 
upon six months or more before the time of this 
report. Of these, four had had sputum negative for 
acid-fast bacilli on repeated concentrate and culture 
examinations for four months or longer and were 
on graded exercise. The remaining four have been 
discharged from the sanatorium. 

Of the entire group of 26 patients with combined 
resection and thoracoplasty there was no wound in- 
fection, no empyema, and no spread or reactivation 
of tuberculosis. In three cases in which it was pre- 
sumed that active tuberculosis was still present on 
the contralateral side, there has been steady regres- 
sion of the lesions. 

2938 McClure Street. 
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Pleural Decortication in Tuberculosis 


JosepnH We1nserc, M.D., Long Beach 


oer the report on decortication in tuberculous 
empyema by Frazer Gurd in 1947, there has 
been a fair experience with application of the 
method by a number of clinics. Twenty operations 
of total pleural decortication in tuberculous pleu- 
ritis have been done at Birmingham Veterans Ad- 
ministration Hospital since the fall of 1947, and 
enough time has now elapsed to permit an appraisal 
of the procedure insofar as the indications for op- 
eration and the early results are concerned. 

In the 20 cases in which the operation was done 
the etiologic background was: Induced pneumo- 
thorax, ten cases; spontaneous effusion, four cases; 
induced pneumothorax followed by spontaneous 
pneumothorax, one case; pneumothorax and pneu- 
monolysis, five cases. 

The indications for operation were: Unexpanded 
lung with clear fluid, eight cases; undrained frank 
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empyema, 11 cases; draining empyema, one case. 
In three of the cases of undrained empyema there 
were relatively small, almost silent abscesses with a 
greatly thickened fibroid surrounding membrane. 
The condition in these three cases was the result of 
spontaneous pleural effusion during the course of 
pulmonary tuberculosis, and the condition had ex- 
isted for at least six months prior to admission to 
Birmingham Veterans Administration Hospital. 

Reexpansion had been attempted in all of the 
cases at some period prior to operation. In each 
case there was ample evidence that the space could 
not be obliterated by medical means, or that if 
obliteration could be accomplished, it would be done 
at the expense of extreme shifting -of the mediasti- 
num, which had occurred in three cases. Surpris- 
ingly, an accumulation of tuberculous pus was found 
in each of these three cases. 

One cause of concern which is frequently ex- 
pressed is that the underlying lung may harbor cav- 
ities or other tuberculous lesions which are ob- 
scured by the empyemic sac, and that reexpansion 
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of the lung following decortication will aggravate 
the pulmonary tuberculosis. This was not found to 
be the case in this series. The compression of the 
lung by the empyema or pleural thickening does not 
appear to benefit the underlying diseased lung. As 
one would expect, the removal of the empyemic sac 
benefits the patient by removing a source of toxic 
absorption which is usually more serious than the 
lesions within the parenchyma. This has been borne 
out by the uniform improvement in the general con- 
dition of patients following decortication. Further- 
more, the lesions within the lung may be recognized 
at the time of and following decortication, and may 
be treated in a purposeful manner, including com- 
pression therapy when it is indicated. Four of the 
patients had thoracoplasty at the time of decortica- 
tion or a few weeks later, in two instances to com- 
press an underlying lesion, and in two to bring the 
thoracic wall to the lung because the lung did not 
expand completely. 

All of the patients are alive, and the empyema or 
abnormal space has been obliterated in all of the 
patients, except one among those most recently op- 
erated upon. This patient, one of three operated 
upon within two months of the time of this report, 
had an accumulation of purulent fluid and it was 
considered that removal by drainage might be nec- 
essary. The latest three cases deserve special men- 
tion because they are the only cases, in the group 
of 20, in which operation was done without the 
adjunctive use of streptomycin. In all three cases 
fluid formed following operation. In one case—that 
of the patient with accumulation of fluid at the time 
of this report—the fluid at first was evacuated spon- 
taneously through a previous surgical wound made 
for immediate aspiration following operation. In 
another case in this group of three, purulent exudate 
developed three weeks following operation. The sur- 
gical wound is now closed and there is no evidence 
of retained fluid. In the only other case in which 
fluid developed following operation, the organism 
was resistant to streptomycin at the time of opera- 
tion. Complete obliteration of the space followed 
spontaneous evacuation of the fluid one month after 
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operation, and the patient has remained well since. 
Thus the three cases in which streptomycin was not 
used at the time of operation are the only ones in 
which complications of any serious significance 
developed. 

In the author’s experience, there have been few 
contraindications to decortication. In the case of 
unexpanded lung without suppuration, enough time 
and effort must be given to attempts to reexpand the 
lung by medical means before decortication is de- 
cided upon. However, once it is ascertained that the 
lung will not fill the pleural space without danger- 
ous shifting of the mediastinal structures, decorti- 
cation should be performed early, since the longer 
the abnormal space remains, the more difficult it 
will be to reexpand the lung. 

One should hesitate to perform decortication in 
the presence of active disease of appreciable extent 
in the opposite lung. In the cases in this series in 
which there was controlled disease in the opposite 
lung, there was no evidence of spread following 
operation. In these several cases the organisms were 
sensitive to streptomycin. In one case, a cavity in 
the opposite lung was treated by thoracoplasty sev- 
eral weeks following decortication. The decortica- 
tion was done first in order to permit reexpansion of 
the lung prior to compression of the opposite lung 
by thoracoplasty. 

The author’s experience with decortication has 
been very satisfactory. There was no operative or 
subsequent mortality and the space was obliterated 
in all cases. This is in contrast to the general ex- 
perience with other methods of treatment, both 
surgical and non-surgical, in which the empyema 
patient undergoes numerous mutilating operations, 
often without success, or is treated by aspirations 
over periods of years. 

The fact that 15 of the 20 patients have been 
followed for from one to two and one-half years and 
have no evidence of recurrence of the empyema or 
abnormal space or evidence of pulmonary spread is 
fairly good assurance that the disease for which the 
operation was performed will not recur. 

Veterans Administration Hospital. 
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The Early Use of Surgical Procedures in the Treatment 
of Pulmonary Tuberculosis 


Joun D. STEELE, M.D., Milwaukee 


Bin of procedures for the treatment of pul- 
monary tuberculosis has undergone consider- 
able change in the past ten years. Rather than more 
radical, treatment has actually become more con- 
servative, less meddlesome and more effective than 
it Was ten years ago. 

The type of therapy for pulmonary tuberculosis 
is dependent frequently upon the particular geo- 
graphical area in which the patient happens to seek 
treatment and often varies considerably a few miles 
on either side of a state line. 

In 1944, because of obvious, inconsistent differ- 
ences in the choice of procedures for the treatment 
of pulmonary tuberculosis in the states of Michigan, 
Wisconsin and Minnesota, delegates from represen- 
tative institutions in these states were assembled to 
discuss these differences. Similar meetings have 
been held each year since 1944. There is now agree- 
ment on many things which, in the earlier years of 
the conferences, formed the basis for heated dis- 
cussions. Sufficient differences still exist at a state 
level to warrant the continuation of these confer- 
ences each year. 

In speaking of the changing trends in tubercu- 
losis therapy during the past ten years, this presen- 
tation will refer primarily to experiences in Wiscon- 
sin, but the same trends are also quite apparent in 
the neighboring states of Michigan and Minnesota. 


A logical way to present the present therapeutic 
program is to compare some of the procedures used 
in 1940 with those used in 1949, The statistics pre- 
sented are from Muirdale Sanatorium, a county 
sanatorium with a capacity of 500 beds in 1940 and 
600 beds in 1949, 


Data for 1940 


In 1940 pneumothorax was recommended for 162 
patients but could not be induced in 63 because of 
pleural symphysis. One patient .died from an air 
embolus during the attempted induction. In 30 of 
the 162 patients pneumothorax was continued for 
less than six months; in the remaining 69 patients 
it was continued for six months or more; 39 of 
these had unilateral pneumothorax and 30 had bilat- 
eral pneumothorax (making a total of 99 pneumo- 
thoraces continued for six months or more). 


In this latter group, the thoracentesis of 19 pleu- 
ral cavities was required one or more times for 
relatively clear fluid; in 11 others (11 per cent) 
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repeated thoracenteses were required for removal of 
thick pus. 

Intrapleural pneumolyses, in one or more stages, 
were performed in 44 instances. 

Sixty-nine patients receiving pneumothorax out 
of a total of 500 in a sanatorium does not appear 
to be an excessive percentage even by the present 
standards for some parts of the country. However, 
when the results of pneumothorax in these 69 pa- 
tients were analyzed, they were found to be poor. 
Eighteen (26 per cent) of the patients are known to 
be dead; 15 (22 per cent) required subsequent 
surgical collapse therapy procedures after abandon- 
ment of pneumothorax. The best results were in 30 
patients who were discharged with ambulatory 
pneumothorax. However, seven of these 30 subse- 
quently were readmitted to the sanatorium because 
of reactivation of the disease. Follow-up study on 
the remaining 23 patients (33 per cent) was not 
carried out, but it is not probable that the disease 
remained inactive in all of them. Even if it were 
assumed that all 23 were well and working today, 
the percentage of good results for the series would 
still be discouraging. And it is well to point out 
that the patients who had subsequent surgical col- 
lapse procedures wasted considerably more than six 
months in the sanatorium receiving ineffective pneu- 
mothorax prior to the surgical treatment. 

In 1940, thoracoplasty was done on only 17 
patients, 


Data for 1949 


During the year 1949, pneumothorax was recom- 
mended for 17 patients and was induced in all cases. 
The pneumothorax has been continued in only two 
cases; in the others it was abandoned within less 
than a month of induction because of limiting ad- 
hesions. Thoracentesis was not required for any of 
the 17 patients. Five patients had exploratory thora- 
coscopy, and one of the two patients in whom pneu- 
mothorax was continued had intrapleural pneu- 
monolysis—a procedure which is falling into disuse 
in Wisconsin and environs. 

During 1949, first stage thoracoplasty was done 
in 58 cases. In only two of the 58 cases had pneumo- 
thorax been attempted before thoracoplasty. In other 
words, in 56 of the 58 cases the operation was so- 
called primary thoracoplasty. 


TREND IN NEIGHBORING STATES 
The same trend away from pneumothorax has 
taken place in the neighboring states of Michigan 
and Minnesota, although at a slightly slower rate 
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TaBLeE 1.—Therapy Comparison 
(Three selected sanatoria from each state) 


1943 1946 1947 1948 


Minnesota: 
Pneumo 26.8% 
Phrenic 3.2 
Thoraco 15.8 
Resection ae 


1944 
24.0% 23.0% 
6.7 10.9 


166 254 
2 OM 


1945 
17.2% 
9.7 
24.5 
113 
Wisconsin: 
Pneumo 24.6 
Phrenic 10.2 13.2 14.6 


Thoraco 13.4 12.0 8.8 
Resection 0.0 12 14 


Michigan: 
Pneumo 25.9 15.9 
Phrenic 64.5 42.1 45.2 
Thoraco 11.1 8.9 17.6 
Resection 15 31 0.0 


14.9 13.5 14.2 


16.6 
18.3 


218 9.01 


(see Table 1). The figures in Table 1 were col- 
lected from representative institutions in each state 
and were presented at the last tri-state therapy con- 
ference. They are based on the average sanatorium 
census for each year. Interesting differences in the 
relative usage of other kinds of therapy are also 
apparent. Although the staffs of the Michigan sana- 
toria have lost some of their enthusiasm for phrenic 
paralysis, they are still using the procedure more 
than physicians in the other two states ever did. If 
figures for 1949 were included, the pneumothorax 
percentages would be even lower. For instance, a 
recent report from Glen Lake Sanatorium, near 
Minneapolis, which has a capacity of nearly 600 
beds, indicates that pneumothorax was induced and 
continued in only 17 patients in 1949. This is ap- 
proximately 3 per cent of the average number of 
patients. 

To emphasize again the wide differences in the 
choice of therapy for pulmonary tuberculosis which 
exist between different parts of the country, at a 
tuberculosis therapy conference last fall in Texas at 
which delegates from Texas met with delegates from 
two neighboring states, a physician representing one 
of the sanatoria in the deep South explained that 
the indication for pneumothorax in that.sanatorium 
was the presence of tubercle bacilli in the sputum; 
and at the last meeting of the Mississippi Val- 
ley Trudeau Society, a physician from Illinois pre- 
sented a paper on pneumothorax, concluding that 
25 per cent of all patients in a sanatorium should 
be suitable candidates for the procedure. 

Some of the county sanatoria in Wisconsin with 
a capacity of 70 to 80 beds have no patients at all 
receiving pneumothorax; others have only two or 
three. 

The trend away from the radical use of pneumo- 
thorax that has taken place in Wisconsin and neigh- 
boring states reflects a conviction that the morbid- 
ity, mortality and reactivation rates in patients 
given pneumothorax were excessive. At Muirdale it 
is the belief that primary thoracoplasty, when fea- 
sible, is a far safer and more satisfactory type of 
collapse therapy. 
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A review of 254 consecutive thoracoplastic opera- 
tions done in the period 1938-1947 was completed 
recently. Although in a high percentage of cases the 
operation was done as a last resort on patients who 
were poor risks, 193 patients (76 per cent) had 
negative cultures of pulmonary secretions follow- 
ing the procedure. There were four deaths (1.5 per 
cent) within three months of operation. Only five 
of the patients who were originally discharged from 
the sanatorium with the disease inactive have had 
subsequent reactivation. This is in sharp contrast 
with the high rate of reactivation in patients who 


_ received pneumothorax. 


Data on the various types of pulmonary tubercu- 
losis for which thoracoplasty was done, together 
with the results of conversion of pulmonary secre- 
tions in each group, will be found in Table 2. Most 
of the patients in the last group listed ‘in the table, 
those with “destroyed lungs,” appeared to be be- 
yond help at the time of operation. 


During 1948 and 1949 thoracoplasty was done in 
almost twice as many cases as in any two years 
previous. The use of streptomycin accounted for part 
of this increase although the continued trend away 
from pneumothorax undoubtedly was equally re- 
sponsible. 


TABLE 2.— Conversion of Pulmonary Secretions After 
Thoracoplasty According to Type of Disease 


Patients 
Converted 


104 (76%) 


Type of Disease Patients 


Tension cavity 
Destroyed lung 


The indications for pneumothorax in use at pres- 
ent at Muirdale are: (1) Minimal lesions with posi- 
tive secretions not responding to phrenic paralysis 
and/or bed rest; (2) moderately advanced mixed 
lesions in patients below age of 21 not responding 
to phrenic paralysis and/or bed rest; (3) occasion- 
ally, far advanced bilateral lesions not responding 
to bed rest as last resort measure; (4) thoracoplasty 
contraindicated because of other disease. 

It is felt that a stubborn minimal lesion which 
does not respond to bed rest and/or phrenic paraly- 
sis is the best indication for pneumothorax. For 
patients below the age of 21, particularly girls, 
thoracoplasty is used with reluctance because of the 
increased tendency to scoliosis in this age group. 
If intrapleural pneumothorax cannot be used, extra- 
pleural pneumothorax or another extrapleural pro- 
cedure sometimes is carried out. Results in patients 
with advanced bilateral lesions are rarely satisfac- 
tory, and the procedure is seldom done on this in- 
dication. 

Contraindications to pneumothorax are: (1) Pre- 
dominantly exudative disease; (2) predominantly 
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fibrotic disease and known old disease; (3) tension 
cavities; (4) peripheral cavities; (5) lower lobe 
disease; (6) tuberculous tracheobronchitis with or 
without atelectasis. In the author’s experience, most 
of the worst results of pneumothorax have been in 
patients with acute disease. Not only are the thera- 
peutic results unsatisfactory in this group but the 
incidence of pleural complications is high. In re- 
viewing cases in which thoracoplasty was done, the 
author was amazed to find how good the results 
were in the patients with so-called tension cavities. 
For lower lobe disease, preference is given to phre- 
nic paralysis, with or without pneumoperitoneum, 
followed by resection if necessary. 


The program of early management of patients 
given pneumothorax is just as important in avoid- 
ing complications as is the selection of patients for 
the procedure. The guides in this respect are: 

1. No patient given pneumothorax without pre- 
liminary period of at least two months’ bed rest. 

2. Cases classified at time of recommendation as 
“exploratory,” “elective” or “imperative.” 

3. Cases reviewed by staff seven to ten days after 
induction with films taken on inspiration and ex- 
piration, and in those with indivisible adhesions not 
suitable for pneumonolysis pneumothorax is aban- 
doned immediately. 

4. Intrapleural pneumonolysis performed within 
three weeks of induction when necessary. In cases 
with indivisible adhesions pneumothorax is aban- 
doned immediately. 

5. Streptomycin given during induction period if 
any exudative component present. 

6. Pneumothorax abandoned promptly if more 
than usual amount of fluid accumulates or if cavity 
enlarges. 

The classification listed as item 2 in the list was 
adopted primarily to guide the surgeon in case the 
patient requires pneumonolysis. The decision as to 
whether to divide certain adhesions often depends 
on how badly the patient needs the pneumothorax. 
Such a classification makes it unnecessary for the 
surgeon to attempt to evaluate the need for pneumo- 
thorax in the operating room, a task which is not 
only time-consuming but also not always entirely 
accurate. When pneumonolysis is necessary, it is 
done early; and when adhesions cannot be divided, 
pneumothorax is discontinued. 


About the-time a clear set of principles with re- 
spect to pneumothorax therapy had been adopted, 
there was an influx of patients with pneumothorax, 
discharged from service institutions to the two Vet- 
erans Administration hospitals in Wisconsin. Obser- 
vation of these patients confirmed previously formed 
convictions in regard to the contraindications for 
pneumothorax. In most cases salvaging the patients 
has been a difficult task. 

The author has positive, although possibly pro- 
vincial, views on the treatment of pulmonary tuber- 
culosis with measures other than pneumothorax. 





Bed rest, particularly in the early stages of pulmo- 
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nary tuberculosis, is of great value. Operations, with 
the exception of temporary phrenic paralysis, 
should be withheld until there has been opportunity 
to evaluate a patient and to obtain some idea of the 
degree of his resistance to the disease. On the other 
hand, care must be taken not to waste a patient’s 
time unnecessarily, particularly if he has extensive, 
predominantly unilateral disease with cavitation. 
Although such disease can become arrested with 
prolonged bed rest with or without the help of phre- 
nic paralysis and/or pneumoperitoneum, in such 
cases preference is given to thoracoplasty as soon 
as feasible. It is felt that this not only saves the pa- 
tient considerable time, but also that the risk of sub- 
sequent reactivation of the disease is much less than 
if it had apparently been arrested with other meas- 
ures. The accusation has been made that in some 
cases thoracoplasty was done prophylactically. That 
is true, and the author is well satisfied with the re- 
sults in such cases. 

It is believed that the best candidates for strepto- 
mycin therapy are also candidates for thoracoplasty. 
For such patients, thoracoplasty is started six weeks 
to two months after the streptomycin is started, and 
the drug is continued until two weeks after the last 
stage of thoracoplasty. This regimen may or may 
not be logical, but extremely satisfactory results have 
been obtained with it. 


Temporary phrenic paralysis may be used early 
with the idea of enhancing the results of bed rest 
and shortening the patient’s stay in the sanatorium. 
At Muirdale it is used for relatively recent and not 
too extensive disease. It is not expected to perform 
the miracles which some Michigan colleagues claim 
for it. The author is inclined to add pneumoperi- 
toneum to phrenic paralysis where maximum eleva- 
tion of the hemidiaphragm is imperative. If injec- 
tion of air is to be done in exudative disease, the 
combination of phrenic paralysis and pneumoperi- 
toneum is preferred to pneumothorax. 

In regard to the use of pneumoperitoneum in 
general, it is felt that it is being used far too much 
throughout the country, although it is agreed that 
there are a few indications for it, particularly in 
lower lobe disease. Review of cases treated in vari- 
ous parts of the country has led to the conclusion 
that pneumoperitoneum is being used too much in 
two groups of patients. In the first group, the pro- 
cedure probably does no good and any incidental 
improvement can be attributed to other factors; in 
the second group, pneumoperitoneum is being used 
when some much more definitive form of treatment, 
such as thoracoplasty, is actually indicated. 

Finally, it is felt that there are few instances in 
which primary pulmonary resection is indicated 
rather than primary thoracoplasty. One reason for 
reviewing thoracoplasty results recently was to find 
out, if possible, whether the results associated with 
any particular type of disease were poor enough to 
warrant the use of primary resection in preference 
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to thoracoplasty. The result was satisfaction with 
thoracoplasty in the groups for which it had been 
used, 

One by-product of this thoracoplasty study was 
observance of the high rate of conversion of pul- 
monary secretions following thoracoplasty. This is 
of importance particularly when trying to decide 
when certain thoracoplasties must be regarded as 
failures. Of 187 patients whose pulmonary secre- 
tions converted from positive to negative on culture 
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following thoracoplasty, the time of conversion was 
as follows: By the end of six months, 89 (47.5 per 
cent) ; between six months and one year, 30 (16 per 
cent); between one year and two years, 33 (17.7 
per cent); between two years and three years, 20 
(10.7 per cent) ; over three years, 15 (8.1 per cent). 
These figures would seem to justify a conservative 
attitude in regard to pulmonary resection following 
thoracoplasty unless, of course, there is obvious 
cavitation or bronchial disease present. 


Open Pneumonolysis in the Treatment of Tuberculosis 


JANE SKILLEN, M.D., Olive View 


re pneumonolysis is the severance of adhe- 
sions through incision and exposure of the 
pleura in the course of artificial pneumothorax. It 
is used in cases in which the severance cannot be 
accomplished by closed pneumonolysis. 

This surgical procedure is rarely indicated since, 
if the adhesions are too extensive, or the space too 
small for the successful manipulation of instruments 
in closed lysis, it is usually better to expand the 
lung and carry out thoracoplasty or some other sur- 
gical procedure. 


However, there are individual cases in which 
open lysis may be a life-saving measure. This is 
particularly true in cases in which massive hemor- 
rhage occurs during intrapleural pneumonolysis. 

At Olive View Sanatorium, open pneumonolysis 
was first done in 1937. The last such operation was 
carried out in 1947, There was a span of years in 
which the operation was not used. At first the opera- 
tion was employed in cases of bilateral disease in 
an attempt to get the disease in one lung under con- 
trol before the other was collapsed. Now the opera- 
tion is considered indicated only in the event of 
hemorrhage during intrapleural lysis — an infre- 
quent occurrence. 


CASE REPORTS 


Case 1: A 24-year-old male had pneumothorax on the right 
with adhesions, and there was a small cavity in the left apex. 
Pneumonolysis was tried and failed, so open lysis was done 
and all adhesions cut. Complete collapse followed, but gradu- 
ally enough expansion developed so that contralateral pneu- 
mothorax was given and the patient was discharged a year 
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later with pneumothorax on beih sides, He is still living and 
well. 

Case 2: A 39-year-old diabetic patient, admitted January 
22, 1945, had closed lysis on June 10, 1945, and open lysis 
July 30, 1945. 

This patient had a mid-lung cavity. Pneumothorax was 
tried. The cavity closed a little, but fluid accumulated. 

Closed pneumonolysis was not successful, so open lysis 
was done and the patient went home with the cavity closed. 
However, an x-ray film of April 23, 1946, indicated that 
pneumothorax might have to be discontinued. 

Case 3: A 30-year-old male was admitted with bilateral 
disease in September 1945. Right artificial pneumothorax was 
started on July 3, 1946. Closed intrapleural pneumonolysis, 
attempted in December 1946, was not feasible, so open lysis 
was done in January 1947. This was followed by repeated 
aspirations of bloody fluid until none was obtainable. 

A left pneumothorax was started six months later, and the 
patient left the sanitarium in 1949 with the disease quiescent 
and sputum negative for tubercle bacilli, One hour of exer- 
cise daily was permitted before discharge, but exertion 
caused dyspnea. Decortication probably should have been 
done. 


Case 4: A 40-year-old female was admitted in 1941 and 
discharged in 1946. The patient had ulcerative tuberculous 
tracheobronchitis. Bronchoscopy was done repeatedly. The 
condition cleared in 1945 and right pneumothorax was 
started. Eight months later, closed intrapleural pneumono- 
lysis was done. Two months later in another attempt at lysis, 
arterial bleeding which could not be controlled developed. 
The chest then was opened, the bleeding vessel was tied, and 
adhesions were severed. A little fluid accumulated, then 
cleared. At the time of discharge, the sputum had been nega- 
tive for tubercle bacilli for over a year; pneumothorax was 
still in effect. 


If cutting an adhesion is not feasible on thoracos- 
copy, then it is wise, if possible to expand the lung 
and try some other form of collapse. 

Olive View Sanatorium. 
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Practical Methods of Determining Pulmonary Function 


Joun D. STEELE, M.D., Milwaukee 


REVIEW of the literature on the evaluation of 

respiratory function in an attempt to find some- 
thing practical and understandable is a discourag- 
ing task. A few, but very few, papers have appeared 
which are comprehensible to physicians who are not 
primarily research physiologists. 

For a number of years the author has been inter- 
ested in the practical application of such tests, par- 
ticularly as they apply to the evaluation of patients 
with pulmonary tuberculosis who are candidates for 
major, irreversible collapse therapy procedures. He 
has attempted to find and evaluate such tests as can 
be done with relatively simple, inexpensive equip- 
ment, and which can be carried out without the aid 
of a fully equipped department of research physi- 
ology. 

Having used bronchospirometry in selected cases 
for the past nine years, the author is convinced that 
this is a useful, practical procedure and gives infor- 
mation in certain cases in regard to the comparative 
function of each lung which cannot be obtained in 
another way. Patients who otherwise would have 
been refused surgical treatment have been accepted 
for operation on the basis of bronchospirometric 
findings; others have been turned down, and in still 
another group there have been warnings to proceed 
cautiously.” 

Bronchospirometry is not without sources of error 
and not all determinations run off smoothly, but the 
majority of them do. 

The equipment required for bronchospirometry 
consists of a double-channel catheter and two basal 
metabolism machines. The tip of the catheter is 
passed into the left bronchus under fluoroscopic 
guidance and the balloons on the catheter inflated in 
the left bronchus and the trachea. The basal metab- 
olism machines are connected to each side of the 
catheter and the oxygen consumption and ventila- 
tion of each lung determined separately and simul- 
taneously. The average determination runs for about 
five minutes. 

While bronchospirometry is extremely valuable 
and gives an estimation of the function of each lung 
separately, the procedure is not performed under 
basal conditions and gives no estimate of total pul- 
monary function or of respiratory reserve. 

Probably the simplest, most practical method for 
obtaining an estimate of total ventilatory function 
and thus, in most cases, of respiratory reserve is 
that proposed by Warring,*: * who first determines 
the maximum breathing capacity. This is done by 
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measuring the quantity of air a patient breathes 
into a Douglas bag with maximum respiratory ef- 
fort for one half minute, the result then being multi- 
plied by two. Normal values range from 100 to 150 
liters. 

Maximum breathing capacity is a far better basis 
for accurate estimate of a patient’s ability to venti- 
late than is the vital capacity. In a patient with con- 
siderable emphysema, the inspiratory effort may be 
normal but expiration considerably prolonged. Such 
a patient, even with dyspnea, may have a “good” 
vital capacity. When maximum breathing capacity 
is determined, the sum of a series of respiratory ef- 
forts is determined and a much more accurate esti- 
mate of ability to ventilate is obtained. 

After obtaining the maximum breathing capacity, 
Warring has the patient walk for a distance of 180 
feet in one minute while exhaling into a Douglas 
bag. Thus the amount of ventilation required for a 
measured amount of exercise is obtained. This 
amount will usually range from 8 to 30 liters per 
minute. 

The ratio of walking ventilation to maximum 
breathing capacity gives an estimation of ventila- 
tory reserve. This is obtained arbitrarily by divid- 
ing the walking ventilation by the maximum breath- 
ing capacity. The result is a perfectly simple ratio 
and not nearly as mysterious as those usually found 
in reports on the evaluation of pulmonary function. 
A ratio of 0.35:1 is borderline and:any figure higher 
than this usually indicates a poor respiratory re- 
serve. 

The author has been obtaining the ratio between 
walking ventilation and maximum breathing capa- 
city for the past three years on most patients prior 
to thoracoplasty or resection for tuberculosis. In 
that time 128 patients have been evaluated. Sixteen 
of these were rejected for operation because of high 
ratios. Of eight patients who were operated upon in 
spite of borderline ratios, three did not do well and 
one of the three died soon after completion of thora- 
coplasty. Often poor ventilatory function can be pre- 
dicted on the basis of the extent and character of 
previous pulmonary involvement. On the other 
hand, some patients who would be expected to have 
high ratios because of extensive disease and pleural 
reactions have actually had low ratios and have been 
accepted for the operation which otherwise might 
have been withheld. 

The author is not prepared as yet to say that the 
determination of the ratio between walking ventila- 
tion and maximum breathing capacity is an indis- 
pensable procedure and that it is more accurate 
than an accurate clinical evaluation of a patient 
whose clinical course is well known to the examin- 
ing physician. However, Warring’s method is being 
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relied upon more and more, particularly to confirm 
clinical impressions. In the case of a patient who 
is refused operation because of a low respiratory 
reserve, it is reassuring to all concerned to have 
clinical impressions backed by actual figures. 

When a surgeon is observing a large number of 
patients in consultation, it is practically impossible 
for him to evaluate all the marginal risk patients 
personally. His decisions are likely to be more accu- 
rate if figures on pulmonary function are available. 

If the author were limited to only one test in 
the evaluation of ventilatory function, he would 
choose maximum breathing capacity. The equip- 
ment required for this test is relatively inexpensive 
and simple. . 

Often valuable information in regard to pulmo- 
nary ventilation can be obtained by fluoroscopy. 
Every patient being evaluated should be fluoro- 
scoped. 

It is not meant to imply that other tests, such as 
determination of blood oxygen saturation before 
and after exercise and the determination of residual 
air, are not valuable. In fact these tests occasionally 
may indicate poor function when ventilation has 
been found to be normal. This is true in cases in 
which there is interference with oxygen absorption. 
However, the equipment and staff required for de- 
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termination of blood oxygen and residual air places 
these tests out of reach of a majority of institutions. 
Warring’s method can be used in any .institution 
and bronchospirometry can be performed in most. 
While Warring’s method actually measures only 
ventilatory function, when ventilatory function is 
poor, all aspects of pulmonary function are poor. 

A recording spirometer is available for determin- 
ing maximum breathing capacity.! This spirometer 
has the advantage over a Douglas bag in that a 
graphic tracing is obtained as a record and the pro- 
longed expiratory efforts of emphysematous pa- 
tients can be seen graphically. This spirometer is 
by no means essential and its greatest drawback is 
that it is quite expensive when compared with the 
cost of the equipment required when the Douglas 
bag is used. . 
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The Use of Extrapleural Pneumonolysis Followed by 
Paraffin or Lucite Filling 


Joun D. STEELE, M.D., Milwaukee 


oo use of extrapleural paraffin filling in the 
treatment of pulmonary tuberculosis has not 
gained wide acceptance because this operation has 
a rather unsavory reputation for being accompanied 
by such unpleasant complications as expectoration 
of paraffin, extrusion of the paraffin from the wound, 
the development of empyema in the extrapleural 
space and so forth. 

In the past 12 years the author has used paraffin 
67 times in 60 patients rather successfully without 
encountering any of the complications mentioned 
except for the expectoration of paraffin in three 
cases. From 1938 to 1944 extrapleural pneumonoly- 
sis with paraffin was carried out on 45 patients. Five 
of these patients had bilateral operations, making a 
total of 50 operations on 45 patients who have been 
followed for five years or more. During the past 
five years 15 patients had paraffin fillings; two of 
these had bilateral operations. A detailed report of 
the first 39 patients has been made previously.* 
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The author limits the use of paraffin to patients 
having relatively small apical lesions, the entire ex- 
tent of which is not over 5 cm. in diameter with cav- 
ities no larger than 1.5 cm. in diameter. The amount 
of paraffin used in any one filling is limited to 200 
gm. and it is preferred to keep the amount closer to 
100 gm. No attempt is made to free a parietal pleura 
which is densely adherent to the chest wall. It is be- 
lieved that these limitations account for the rela- 
tively small number of complications in this series. 

The paraffin used has a melting point of 52° C., 


and the technique of preparation followed is that 
described by Alexander.! 


In general the author prefers thoracoplasty to 
extrapleural pneumonolysis followed by paraffin fill- 
ing, and paraffin is used only in those cases in which 
thoracoplasty is considered to be contraindicated. 
However, the use of paraffin is given preference over 
a three- or four-rib thoracoplasty because it is be- 
lieved that the relaxation of the lung effected by 
the pneumonolysis and maintained by the paraffin 
is more easily controlled and is more permanent 
than that brought about by thoracoplasty of that 
extent. 
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The results of small paraffin fillings (100 to 125 
gm.) for small apical lesions remaining in the con- 
tralateral lung after thoracoplasty have been par- 
ticularly gratifying. This type of lesion was the in- 
dication for five of 15 paraffin fillings carried out 
during the past five years. During the same five 
years a total of 206 patients in the same institution 
had thoracoplasty. Hence it is apparent that there 
has been no undue enthusiasm for paraffin filling. 
On the other hand, enthusiasm for the procedure is 
not waning, since seven of the 15 patients thus 
treated during the last five years were operated upon 
in the year 1949, 

The operations upon two of the three patients 
who expectorated paraffin were done very early in 
the series for lesions which now would be consid- 
ered indication for thoracoplasty. One of these pa- 
tients died. The other expectorated a small amount 
of paraffin on one occasion several years ago but 
has not expectorated any more and has been en- 
tirely asymptomatic. The third patient had an exces- 
sively large paraffin filling in 1942 for a relatively 
small apical lesion. He moved to California where 
lobectomy was performed and the paraffin removed. 
The present condition of the patient is reported to 
be good. 

Use of extrapleural pneumonolysis followed by 
filling with lucite balls has been limited at Muirdale 
Sanatorium because of Trent’s* report of the dire 
complications in the early cases at Duke University. 
The operation has not been recommended primarily 
in any case in which thoracoplasty appeared to be 
indicated. With the exception of two patients, all 
patients on whom this operation was done had had 
thoracoplasty recommended but had refused. In 
those cases the lesions were in general diffuse but 
not dense, and there were no large cavities. In order 
to investigate the limitations and possible advan- 
tages of the lucite balls procedure, the operation was 
offered to patients, who were told the possible dis- 
advantages and informed that thoracoplasty prob- 
ably would be necessary if complications occurred. 

On the whole, results have been fairly satisfac- 
tory, although in two cases there was progression 
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of the disease below the area of pneumonolysis. 
Seven patients were operated upon at Muirdale 
Sanatorium and four at the Veterans Administra- 
tion Hospital at Wood, Wisconsin, from 1946 to 
1949. So far there have been no complications 
which could be attributed to the presence of the 
balls as foreign bodies. It is suspected that the pa- 
tients given this treatment had considerably less 
extensive lesions than the patients reported upon 
by Trent. 


It is probable that the patient reported upon by 
Geever and Stone,” who was asphyxiated by a lucite 
ball, actually should have had thoracoplasty rather 
than an extrapleural pneumonolysis because of the 
character and extent of the lesion. 


In the belief that paraffin is a relatively safe for- 
eign body, the author has not felt justified in using 
lucite balls in any case in which the lesion appeared 
suitable for paraffin filling. 

Because lucite balls are considerably lighter than 
paraffin, they can be used for lesions requiring a 
more extensive extrapleural dissection than would 
be dared for paraffin fillings. 


CONCLUSIONS 


Extrapleural pneumonolysis followed by paraffin 
filling is a safe, useful operation in carefully selected 
cases. 


As to filling with lucite balls, it is felt that there 
should be a longer period of observation of patients 
who have had that treatment before consideration is 
given to broadening the present limited indications 
for the operation. 
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SUMMARY 


Collapse therapy has a definite objective of 
resting and healing tuberculous lesions. It 
should be used, not so much as an indepen- 
dent means, but as a supplement to other 
established practices in the treatment of 
tuberculosis. 

The indications for each measure have 
changed over the years and are still chang- 
ing, so that proper treatment can be given 
only by those having a knowledge of the 
changing trends, as well as of the disease and 
principles of treatment. Each case should be 
handled on its merits and the choice of pro- 
cedure should depend generally upon the 
circumstances, such as the skill of the physi- 
cian carrying it out, the facilities for the care 
of the patient, and the equipment for work- 
ing. Above all, it should be recognized that 
knowledge, experience, and especially wis- 
dom will go far towards achieving good 
results. 





7. sole aim of collapse therapy is to heal tuber- 
culous lesions by rest. This trite pronouncement 
may seem overly simple, yet in the past, and even 
at present, neglect of the important principles and 
precautions has brought much discredit on some 
forms of collapse therapy in the treatment of tuber- 
culosis. The purpose of mentioning these facts is 
first of all to prevent beginners from falling into 
error; to improve results by a better selection of 
cases; and to rescue certain methods from possible 
disrepute. 


During the last few decades many new procedures 
have been introduced, yet there is not one of the 
old established methods that can be neglected. Rest 
of an active disease process—the first principle of 
medicine — was first applied in tuberculosis by 
Bremher, Detweiller, Trudeau and others. Bodily 
rest was first applied and later other accessory 
forms of rest, such as collapse therapy, were added. 
All are agreed that collapse therapy must be ap- 
plied; the chief differences of opinion concern the 
emphasis to be placed on different methods. Each 
has had its enthusiastic advocates who have been 
prone to show their particular procedure to advan- 
tage, especially during the first stages of experimen- 
tation. However, we should not be too hasty in con- 
demnation of anybody, because when an experi- 
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menter works for a long time on a particular 
method, he becomes more proficient in its tech- 
niques than those who use it rarely. If we follow the 
old Indian proverb, we will hesitate to judge any 
man until we have walked for two moons in his 
moccasins. Final results form the ultimate criteria 
for judgment. 

Before considering specific methods, it may be 
well to mention the basic prerequisites to any suc- 
cessful treatment: Total rest, proper diet, warmth, 
proper “environment” (in the meaning of the word 
as originally expressed by Krause? in his admirable 
booklet), and finally, the psychological “condition- 
ing” of the patient. 

Neglect of the principle of total rest (during the 
early course of the treatment) is the main reason for 
so many failures in collapse therapy. 

Perhaps the first task to be accomplished after a 
diagnosis has been made is the psychological indoc- 
trination of the patient. His mind must be brought 
under control and put in tune with what is to fol- 
low. Without such precautions, the work of many 
months may come to naught. 

Patients must be persuaded to give up all their 
ambitions and plans and do precisely what they are 
told. The business must be taken over by someone 
else; the family must be managed by another; there 
must be no worries over the stock market, cattle on 
the range, girl or boy friends or any of the other 
factors of daily life that may increase the pulse or 
raise the blood pressure. It is not always necessary 
to talk tough—quite the contrary. The physician 
must gain the confidence of the patient by taking 
plenty of time to explain and to school him in what 
must be done. 

The second requisite is to keep the patient’s co- 
operation at the maximum. Every patient will have 
upsets and discouragements, especially early in 
treatment. These episodes must be met with patience 
and wisdom. Many times failure of treatment is due 
not so much to the “problem” patient as to the lack 
of preparation and lack of patience or understand- 
ing on the part of the physician. 

As the next step, the whole physical make-up of 
the patient must be surveyed; complications must 
be sought out and treated. Proper diet and medica- 
tion must be prescribed. Social tangles must be un- 
snarled. An intelligent social service can help in 
this work. A properly trained nurse must begin her 
duties of “taking over” the patient and explaining 
the role of the nurse in her relationship to him, as 
well as helping to orient him in the new life. After 
these many preliminaries are finished and the patient 
studied for a period ranging from 30 to 90 days, 
collapse therapy and other methods may be consid- 
ered and. applied as required. 
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Collapse therapy is of two radically different 
types, the temporary and the permanent; and each 
has its particular advantages and drawbacks. The 
types of temporary collapse—phrenic nerve crush- 
ing, extrapleural and intrapleural collapse with air, 
oil, or other medium—have the advantage of rever- 
sibility. Permanent collapse — thoracoplasty, com- 
plete extraction of the phrenic nerve, etc.—usually 
involves a tendency toward total healing with per- 
manent loss of function of the collapsed part of the 
organ. The stages of healing are, in most permanent 
operations, more certain and rapid than those de- 
scribed for the temporarily collapsed lung. 

In order to clarify indications, it is well to re- 
view the basic principles involved, more especially 
with regard to temporary collapse. 

The first result of lung collapse is immobilization 
of the organ and its contents. The tuberculous le- 
sions are made more compact, the cellular barrier 
becomes more impermeable, and both bacillary and 
toxic elements are better confined. 

The great unknown in tuberculosis is the inter- 
play of dosage and virulence of the particular strain 
of bacilli with a number of variable factors such as 
age, sex, race and that thing sometimes called re- 
sistance. A proper combination of favorable factors 
in the patient may lead to rapid cure; with unfavor- 
able factors uppermost the outcome may be fatal. 

In the disease process the spread and increase in 
numbers of bacilli are counteracted by infiltration 
and phagocytic action of outside cellular elements 
and by action of cells and tissues in situ. When the 
increase of bacilli is more rapid than the destruc- 
tion of them by phagocytes, or when the cellular 
barrier does not stop the spread of the bacilli, the 
disease continues to be progressive. The progress 
around the margins of the lesions is of greatest sig- 
nificance. The center of the tubercle may be a min- 
iature caldron of toxic material, but unless an open- 
ing is made in the margin, or into one of the vascu- 
lar or bronchial canal systems, no extension of the 
disease can occur. The margin, therefore, is the 
battle line where the principal ebb-and-flow of the 
disease takes place. If the spread is not overwhelm- 
ing, a capsule soon begins to form, resorption of 
perifocal exudate takes place and healing gets 
under way. 

Collapse therapy facilitates this healing process; 
in complete collapse there is absolute cessation of 
tissue mobility and effective containment of bacilli 


and their toxins. Complete collapse in pneumotho- ' 


rax, however, is fraught with many dangers, par- 
ticularly effusion, infection and empyema. The As- 
coli method of “hypotensive” or selective collapse 
is usually practiced. With this method there is only 
a partial collapse of the lung, but the diseased area 
contracts more in proportion than the surrounding 
normal lung. Local atelectasis develops which, with 
skill, may be controlled until good healing occurs. 
Great skill is required in the timing of instillations 
and in controlling the degree of collapse. 

Along with the contraction of tubercles and infil- 
trates is the greatest of all effects produced by col- 
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lapse therapy—a compression of cavities. Some- 
times it requires weeks for a cavity to close, even 
with collapse therapy, although there is always a 
relative decrease in the amounts of sputum and 
bacilli eliminated. If closure is not effected after a 
reasonable trial, or after adhesions have been cut, 
the temporary collapse therapy should be aban- 
doned and permanent collapse resorted to. 

Collapse does another thing almost as important 
as those just mentioned: It slows both blood and 
lymph circulation. Carvalho,! Steinberg* and others 
have shown by angiopneumography that the blood 
circulation is cut down in proportion with the de- 
gree of collapse of the lung. This change in circu- 
lation, first, reduces absorption of toxins into the 
system and, second, cuts down on nourishment to 
the bacilli. Since tubercle bacilli may survive for 
long periods in immobilized tissue, the immediate 
effect is to reduce absorption of toxic elements, in- 
cluding tuberculin, which is reflected in a propor- 
tional reduction of constitutional symptoms. 


Perhaps another factor which arises in this altera- 
tion of the physiologic state should be mentioned— 
the reduction in tissue metabolism which would re- 
duce the catabolites and thus remove some draw- 
backs to healing. 


After the acute phase of collapse has been sta- 
bilized, the second phase begins—the process of en- 


* capsulation of lesions and resorption of certain ele- 


ments within the tubercle. In reality this is a con- 
tinuous process, for encapsulation begins very early 
and, as the spread of the disease is controlled, more 
and more fibers form in the outer wall of the lesion 
until a true capsule results. Only occasionally does 
spread occur once this stage is reached. In the ma- 
jority of cases, completion of the healing process 
ensues—destruction of the bacilli and resorption of 
the residual toxins, of removable caseous material 
and even of calcareous material. During this period 
the properly closed cavity will fill in with fibro- 
blasts and capillaries, leaving behind a relatively 
small stellate scar at the site of the cavity. 


The final process is reexpansion with the restora- 
tion and restitution of tissue. The ultimate restora- 
tion of function depends upon the extent of direct 
destruction of tissue by ulceration, the amount of 
caseous material that becomes encapsulated, the in- 
jury to cells by toxins, and the distortion of tissues 
by fibrous contraction. Most of these effects are 
self-evident. The toxic effect on cells, however, has 
far more significance than is ordinarily appreciated. 
Any tuberculous process, no matter how mild, leaves 
a blighting effect on all the cells in the vicinity. 
This is a fundamental difference between tubercu- 
losis and most other lung diseases. Even a mild 
gelatinous exudate with greatly diluted toxins will 
singe the cells, weaken the elastic tissue and result 
in varying degrees of emphysema. This may be 
called the “emphysema of healing,” because it is 
always present in a healed tuberculous process. The 
extent of emphysema may be of any degree from 
zero to a total loss of function. 
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The final changes involve the slow resorption of 
caseation, calcification and even of fibroid tissue. 
In this process of fibrosis and resorption, the con- 
traction of fibrous tissue results in many distortions 
which may interfere with function. Noteworthy in 
this respect is the constriction of bronchi leading to 
obstruction or partial obstruction, obliterative pleu- 
ritis, a buckling of bronchi, deviation of trachea, 
and sometimes a constriction of the great vessels, 
especially the vena cava and pulmonary arteries 
and veins. : 

There are almost as many physiologic as ana- 
tomic changes. Besides the slowing of circulation 
already mentioned, there is a reduction of toxins 
which reduces the objective clinical symptoms; an 
increase in collapse which reduces the vital capa- 
city, minute volume, ventilatory capacity and all 
vital pulmonary functions. The distortion of bronchi 
and vessels, and especially the emphysema lead to a 
reduction of pulmonary function which sometimes 
is manifested by permanent dyspnea. As recovery 
approaches, most patients regain enough function 
to carry on in a new vocation properly selected in 
an intelligent rehabilitation program. 


As to permanent collapse, the process is sudden 
and total. The lung should be completely com- 
pressed. The bacilli are entrapped and suddenly 
smothered. Healing proceeds more swiftly and is 
more certain. Occasionally a thick-walled cavity is 
not closed, and in that event revised collapse pro- 
cedure or resection is carried out. 


A word of caution at this point: It should be 
remembered that many tuberculous processes ex- 
tend to the lymph nodes beyond the lungs and to 
other organs, so that often extrapulmonary disease 
must be dealt with concurrently. In these circum- 
stances only rest and lung therapy offer any hope. 


After this survey of principles, it becomes a prob- 
lem to decide upon the most desirable method of 
treatment. The choice depends upon two main fac- 
tors: The nature of the case in question, and the 
particular experience of the physician who is to 
carry out the treatment. The choice should be gov- 
erned by the maximum results possible in the short- 
est time and with the least inconvenience to the 
patient. Factors that must be considered are the 
character, extent and location of the lesion, duration 
of the process, size and position of cavities, if any, 
and the presence of associated lesions, especially 
enteritis, pleuritis, laryngitis, bronchitis and, par- 
ticularly, bronchial obstruction. 

As to choice on the basis of the particular expe- 
rience of the physician conducting therapy, it must 
be recognized that whereas the majority of cases 
fall automatically into certain categories, there are 
perhaps 30 per cent in which no hard and fast rules 
may be applied. In such cases a justifiable differ- 
ence of opinion may exist, and the method of col- 
lapse used may depend largely on the background 
and training of the therapist. 

Furthermore, new phases of treatment have ap- 
peared, viz: Chemotherapy and excisional opera- 
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tion. In many cases simple drug therapy, or exci- 
sion, or both, may be more suitable than collapse 
therapy. In other cases these methods of treatment 
may be advantageously combined with collapse, and 
in such cases the collapse measures are applied as 
they have always been. These important additions 
to the magazine of therapy have of course greatly 
altered the indications for collapse therapy. 

Since different methods may arrive at the same 
result, it may help to illustrate the process of choice 
with example. Take, for example, decision between 
pneumothorax and upper stage thoracoplasty. As- 
suming that the indications are ideal for pneumo- 
thorax (small cavity, deep in the upper lobe, no 
complications, etc.) probably the majority of thera- 
pists would employ that method of treatment and 
risk the later hazards of fluid accumulation, empy- 
ema, adhesions, etc., to carry it out over a three to 
five year period. Of all possible operative proce- 
dures, it should be considered first. It has been used 
with success in thousands of cases. Most of the bad 
results have not been the fault of the method, but of 
the way it was carried out. 

If pneumothorax is decided upon, the patient 
must be told that hospitalization and complete rest 
are necessary during the early stages of treatment. 
Even later, dissipation of any sort, including smok- 
ing and excessive drinking, is tabu. The patient 
must keep free from worry and must eat well. He 
must always keep warm and avoid chilling. If he 
contracts an infection, he must go to bed and call 
the physician. The physician must follow the pa- 
tient closely so that no complications are permitted 
to develop. 

The dangers inherent in the procedure should 
not be underestimated. With sound training, how- 
ever, the hazards of well carried out pneumothorax 
should be slight. ; 

On the other hand, upper stage thoracoplasty will 
often do just as much and do it in a shorter time. 
After a few months, the patient is permanently 
cured. Refills are not necessary, there is no danger 
of accumulation of fluid, and disciplinary problems 
are fewer, although bed rest must be continued 
until all constitutional symptoms are gone. A dis- 
advantage of the operation is the scar, which to 
some patients is objectionable. Another important 
drawback is that the method requires more equip- 
ment, special skill and better facilities. Perhaps the 
greatest objection to the operation is that there is 
always much good lung tissue permanently sacri- 
ficed. Later in life this small segment of lung may 
be the difference between survival and progressive 
cor pulmonale. 

In choosing the method of treatment it may also 
be necessary to consider phrenic nerve crush with 
or without pneumoperitoneum. There is little doubt 
that the first wave of phrenic operation stirred un- 
justifiable enthusiasm for its use—so much so that 
one great surgeon questioned whether it might not 
be “a crime wave.” 

The phrenic operation, however, is used in many 
clinics with tremendous success. There is no doubt 
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that it does much more than relax the diaphragm 
and the lower lobe. It relaxes the whole lung, all the 
way to the apex. The result is almost the same as 
that of hypotensive pneumothorax, except that the 
lung is relaxed vertically more than horizontally. 
Furthermore, the effect lasts from three to six 
months and there is no danger of accumulation of 
fluids. 

When phrenic crushing is used with pneumoperi- 
toneum and drug therapy, the result is in some cases 
better than that obtained with pneumothorax. Per- 
haps one of the most significant changes over the 
last five years has been the increase in the use of 
pneumoperitoneum (with or without phrenic crush- 
ing and drugs) and a corresponding decrease in the 
use of pneumothorax. Pneumoperitoneum has not 
yet become universally appreciated, but the use of 
pneumothorax has decreased. A decade ago it was 
used in 30 to 40 per cent of cases in many hospi- 
tals; now in about 20-per cent of all cases. 

Although the whole basis of treatment is chang- 
ing rapidly, methods and factors in therapy that 
are known to be sound should not be lost to view. 
The principle of rest still is applicable wherever and 
whenever it is indicated. It should be applied to the 
maximum where the indications are sharp, and sup- 
ported to the limit with every means available. 

There are certain abuses that cannot be condoned. 
Perhaps the most common in the past has been neg- 
lect of proper indoctrination of the patient as to the 
disease and the need for rest. This has been due to 
several things. All too many physicians havelost sight 
of the need for the application of rest, in addition 
to any other treatment. That statement applies, in 
addition to collapse measures, more especially to 
surgical procedures and recent drug therapy. All 
too many patients are given pneumothorax or phre- 
nic nerve crush and then allowed to go home for a 
“few days’ rest before going back to work,” after 
which they come in for refills or obtain refills from 
a “panel” doctor in a clinic. Such treatment cannot 
be condemned too severely. Of course some patients 
would get well in spite of the poor method—30 per 
cent get well without any treatment—but a large 
percentage are lost. The patient also obtains a false 
‘ sense of security that is dangerous. He is not given 
the proper meaning of the treatment. A large per- 
centage of such patients develop adhesions, fluid 
accumulation and spread of disease to other parts 
of the lungs. Then they are saved, if at all, only by 
years of treatment or radical operation. 

So-called ambulant pneumothorax, therefore, can 
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be a total failure if not properly supervised, yet in 
all pneumothorax the patient is ambulant at certain 
stages of the treatment. It is a matter of selection 
and timing, as was mentioned previously. Each pa- 
tient must be followed closely. If acute infection 
develops, it must be treated promptly. The early use 
of penicillin to ward off a throat infection, bron- 
chitis or pleuritis is justified for such patients. Par- 
ticularly should pleurisy with effusion be avoided, 
because infections frequently lead to empyema. 

It is not my wish to condemn office or clinic prac- 
tice of pneumothorax, certainly not as an emer- 
gency measure or where there are no available beds. 
If it is employed as emergency treatment, good 
supervision can avoid all but a few complications, 
and if it is done in the office or clinic because of 
bed shortage, it is defensible as a makeshift to do 
the best possible. 

Orrego’s work in Santiago, Chile, where there 
was only one bed per ten deaths, is impressive. This 
resourceful physician instituted substations with 
temporary beds where patients could be housed for 
a few days after treatment until the acute symptoms 
wore off. Then other patients would take their 
places. By staggering the use of beds, the maximum 
results were obtained in a most unfavorable situa- 
tion. The greatest danger in such a method is that 
the practice might become a permanent one and 
vitiate attempts to obtain better facilities when they 
can be obtained. 


After the patient’s condition has become stabil- 
ized, ambulant collapse therapy may be instituted. 
With intelligent application of principles and proper 
guidance of the patient as indicated before, the dan- 
gerous complications can be reduced to a minimum 
and the patient brought to a successful cure. 


Each of the many other surgical collapse meas- 
ures could be dealt with in the light of the basic 
principle expressed, but enough has been given to 
afford a rough pattern to follow. It is well to re- 
member that basic knowledge is the foundation and 
that proper judgment of all factors is the super- 
structure of any treatment program. 
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The Role of Bacteriologic Information in Controlling the 
Treatment of Pulmonary Tuberculosis 


C. Ricuarp Situ, M.D., Los Angeles 


SUMMARY 


The role of information obtainable by 
bacteriologic examination in controlling the 
treatment of pulmonary tuberculosis is of first 
importance. Bacteriologic examination is not 
a substitute for roentgenography. Rather, it 
is a method companion to x-ray and clinical 
procedures, capable of providing information 
not otherwise obtainable. 


—— program of bacteriologic examinations 
of pulmonary excretions ranks with roentgen- 
ography as a guide in management of tuberculosis. 
Bacteriologic information is useful particularly 
where roentgenographic visualization is inadequate. 


Roentgenography at its best and with the employ- 
ment of all special methods is not infallible. As a 
rule and except with special techniques, not all of 
the lung tissue is visualized, particularly in the 
mediastinal region and behind the dome of the dia- 
phragm. Lesions as large as 2 or 3 millimeters may 
not show. There may be difficulty in the interpreta- 
tion of the summation of superimposed shadows. 
Whether or not the disease is active is not always 
determinable, especially when a series of x-ray pic- 
tures is not available. 


One kind of case difficult of interpretation is that 
in which there has been more or less healing. Fibro- 
sis, atelectasis and pleural thickening obscure the 
picture. It may be impossible to tell whether heal- 
ing, either by fibrosis or calcification, is complete 
or partial. It is frequently not possible to determine 
whether treatment is needed or when sufficient 
treatment has been given. 


Roentgenography is especially at a disadvantage 
in appraisal of collapse therapy. X-ray pictures will 
show the extent of collapse, the presence of adhe- 
sions and pleural reactions; and usually the actual 
closure of cavities is observable roentgenographic- 
ally. In the latter instance, laminograms can be of 
help. But often it is impossible to know just what 
the situation is within the collapsed lung. While it 
is not usual for cavities to remain open without 
detection, this does happen. The condition of the 
tuberculous tissue not grossly ulcerated frequently 
remains obscure. During the whole period of col- 
lapse one may be relatively ignorant of what is 
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going on within the lesion. The extent of healing is 
often not revealed. The effective degree of pneumo- 
thorax is often not known. It is not possible to tell 
without question when pneumothorax can be safely 
terminated or when the collapse procedure used is 
inadequate. Determination of the condition of the 
lung under a thoracoplasty by x-ray is particularly 
unsatisfactory, even with grid or Bucky technique 
or with laminograms. Regenerating rib, scar, airless 
lung and hilar structures make up a conglomeration 
of shadows difficult to decipher. 


BACTERIOLOGIC INFORMATION AS A GUIDE 


By the persistent use of direct smear, concentra- 
tion, culture and animal inoculation of multiple-day 
sputum specimens and fasting stomach contents, 
bacteriological diagnosis has been obtained in 97.4 
per cent of clinically active cases of pulmonary 
tuberculosis,* and in 94.6 per cent of cases of. mini- 
mal tuberculosis. If bacteriologic studies of this 
caliber be continued month by month, they become 
valuable not only in diagnosis but in the guidance 
of treatment. Only the simplest test necessary to 
demonstrate the bacilli need be done each month. 
As the output of the bacilli diminishes, the more 
sensitive tests are required. For the demonstration 
of rare bacilli or the proof of negativity, the author 
carries out culture and animal inoculation of pooled 
sputum specimens and stomach contents every third 
or second month, or, if indicated, each month. 
Follow-up tests after the patient is discharged are 
done at three, six, 12, 18 and 24 months and each 
year thereafter. 

With this program, bacteriologic information 
serves as an indicator of the effectiveness of treat- 
ment—whether it be rest, lung collapse or excision 
—and it helps to tell whether further procedures 
are necessary. It helps also in determining when 
treatment may be terminated and when the patient 
can get up, begin to exercise, and go home or to 
work, The staff has come to depend a great deal on 
the results of examinations of sputum and gastric 
contents in making the decisions at each step in the 
treatment of patients. A patient who has no diminu- 
tion of bacillary output on bed rest may be given 
pneumothorax. If tests are positive for tubercle 
bacilli after several months of this regimen, it may 
be considered inffective and perhaps the collapse 
will be improved by cutting adhesions or by phrenic 
nerve paralysis. If the bacilli still are demonstrable 
after a reasonable period, thoracoplasty or even 
lung excision may be carried out. The results of 
chemotherapy are similarly evaluated. 
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Like radiographic visualization, however, infor- 
mation obtainable by bacteriologic examination is 
not an infallible guide. The “negative” case is not 
necessarily a healed case. The experienced physician 
knows that healing may require months or years 
even after the disappearance of the bacilli from the 
excretions. A closed lesion may reactivate. 

On the other hand, “positive” results of bacterio- 
logic examination do not necessarily indicate a bad 
prognosis. Many persons with stable lesions and a 
few bacilli in the sputum are capable of carrying on 
for years, leading relatively normal lives or follow- 
ing a slightly restricted regimen. A fair proportion 
of these patients will become “negative” in the 
course of time and achieve relative or complete re- 
covery. Of such patients discharged from the Bar- 
low. Sanatorium, about 40 per cent eventually be- 
come “negative.”* All patients are discharged to the 
care of a chest physician to continue treatment. 

Yet under reasonable auspices patients whose 
sputum has been rendered abacillary have a better 
prospect of recovery than those remaining bacterio- 
logically “positive.” The treatment of pulmonary 
tuberculosis cannot be considered entirely successful 
so long as there are tubercle bacilli in the sputum. 
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Bacillary output always ceases before healing is 
complete. Abeles! found that the patient in whom 
the disease was arrested or apparently arrested and 
who was discharged with occasionally “positive” 
cultures, was three times as liable to reactivation of 
the disease as the patient with completely “negative” 
sputum. Chang? reported the ratio of reactivation 
to be two to one. In a previous study‘ the author ob- 
served that the likelihood of a patient remaining 
bacillus-free in follow-up tests after discharge was 
directly proportional to the number of months ex- 
cretions were “negative” before discharge. 
1301 Chavez Ravine Road. 
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Monaldi Procedure 


J. HaLtam Cope, M.D., Oakland 


— catheterization of cavities in the lungs 
has been in use at Arroyo del Valle Sanatorium 
since 1940. In a ten-year period it was employed in 
about 50 cases. At first it was applied in practically 
every case in which the following three factors were 
combined: (1) Cavity 4 cm. or more in diameter, 
(2) no pleural space, (3) symptoms and signs of 
cavity block. If positive pressure readings were ob- 
tained, a catheter was inserted into the cavity. Early 
in the use of the procedure, decision to apply it was 
guided largely by the presence of intractable cough 
and toxicity, but it was soon learned that a patient 
may have a cavity of the tension type yet not have 
the so-called “blocked cavity cough.” 

Contrary to Monaldi’s experience, it was found 
that cavities’ that apparently closed did not stay 
closed. For that reason, thoracoplasty was carried 
out as soon after the Monaldi catheterization as the 
patient was in condition for the operation. As cut- 
ting the Monaldi tract in the course of thoraco- 
plasty became almost routine, preliminary rib resec- 
tion was done. At first this was done before the 
Monaldi procedure was started. In some cases, how- 
ever, there was rib regeneration before the patient 
was in condition for thoracoplasty, and in others 
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thoracoplasty never was carried out. Hence it be- 
came the practice to do anterior rib resection below 
the tube ten days before the first stage of thoraco- 
plasty was scheduled. This schedule has been satis- 
factory in most cases, although the surgeon must 
bear in mind that the serratus cannot be freed from 
the ribs as in a routine operation. 

Results in some cases in the series were unsatis- 
factory, owing to several factors: 


1. Catheterization of non-tension cavities. 
2. Multiple cavities in the same lung. 


3. Transient blocking of cavities that became un- 
blocked after the Monaldi procedure had been done. 


4. Lack of instruction of patients and personnel 
in operation of the apparatus and care of the Mo- 
naldi tube. 

The complications encountered were: 


1. Hemorrhage. In one case it occurred at the 
time of the procedure when a surgeon who was not 
experienced in the technique missed the cavity in 
several attempts. In several cases, bleeding through 
and around the tube necessitated discontinuance. 

2. Pneumothorax. In the case in which this oc- 
curred, fluid accumulated. However, adhesive pleu- 
ritis sealed off the pleural space and the Monaldi 
procedure did not have to be discontinued. 
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3. Tuberculous meningitis. This occurred in two 
cases. In one case the complication developed late, 
just before thoracoplasty was to be started. In the 
other case the patient had bilateral disease, was in 
poor condition, and use of the Monaldi procedure 
was ill-advised. 

4. Subpectoral abscess developed in one case on 
the same side as that on which the catheter ‘was 
introduced. It occurred three years after thoraco- 
plasty and closure of the Monaldi tract. The thoraco- 
plasty had been inadequate — one-stage, without 
cavity closure. 

5. Monaldi tract cut at time of thoracoplasty. In 
all cases in which this occurred the patients recov- 
ered. 

Although early experience was not good, better 
guides for the selection of candidates for the proce- 
dure have led to satisfactory results in cases of 
specific type. Monaldi catheterization is now re- 
stricted to cases in which any of the following con- 
ditions exist: 

1. Positive pressure cavity with toxicity that does 
not respond to treatment with para-aminosalicylic 
acid, 
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2. Blocked cavity in a case in which the condition 
of the bronchus contraindicates resection. 


3. Blocked cavity in a case in which the bacilli 
are streptomycin-fast. 


4. Bilateral disease with blocked cavity at the 
apex of one lung. 


If the Monaldi procedure is to be used, strepto- 
mycin should not be given first because usually after 
the drug is administered the cavity decreases in size 
to the point that insertion of the catheter becomes 
difficult or impossible. 


For treatment of blocked cavity, regardless of 
location, resection is the procedure of choice if the 
condition of the patient will permit. The Monaldi 
procedure is at its best only in cases in which the 
cavity is in an upper lobe so that thoracoplasty can 
be done over the diseased area. In cases of bilateral 
disease, draining a blocked cavity in one lung often 
will result in improvement in the other. In some in- 
stances this result will have the effect of so far 
redeeming “hopeless” cases that definitive therapy 
ultimately will arrest the disease. 

419 Thirtieth Street. 


Extrapleural Pneumothorax 


Paut C. Samson, M.D., Oakland 


SUMMARY 


Extrapleural pneumothorax is a valuable 
method of treatment of pulmonary tubercu- 
losis. However, it is applicable in a relatively 
few cases which meet stringent criteria. 
Moreover, it entails the absolute necessity for 
continuity of care following operation. 
Within these limitations, the procedure will 
control tuberculosis in a small but significant 
number of patients. 


XTRAPLEURAL pneumothorax is an operation 

with distinct advantages and disadvantages. 
Advantages are that it is a one-stage procedure en- 
tailing minimal operative hazard with little shock, 
it does not often cause spread of infection, and no 
deformity results from the operation. The reduction 
in pulmonary function is small, which makes the 
operation of distinct value if lesions are bilateral. 
In theory, the operation should have a wide appli- 
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cation in the surgical treatment of pulmonary tuber- 
culosis, but in practice this is not so because of the 
disadvantages which amount practically to contra- 
indications. 


First, use of the procedure is limited to cases 
meeting sharply defined criteria. The disease should 
not have been present more than 12 to 18 months, 
with the lesion stabilized and productive. Pneumo- 
thorax must have been attempted without success, 
to make certain that the pleural space is obliterated. 
No cavity should be more than 3 cm. in diameter 
and all cavities should be surrounded by lung tissue. 
In extent, the disease should be localized and lim- 
ited to the upper third of the lung field, which may 
include the superior segment of the lower lobe. 

Extrapleural pneumothorax is not suitable in 
cases in which old fibrotic lesions with retraction 
are present. Giant cavities, tension cavities or cavi- 
ties at the periphery of the lobe whose outer wall 
is at the pleura are contraindicative factors. The 
site of the lesion is important. Disease in the right 
middle lobe, the lingula or the basal segments of the 
lower lobe cannot be controlled by extrapleural 
pneumothorax. Ulcerative bronchitis is a definite 
contraindication. 


A second and perhaps most important disadvan- 
tage is the necessity for meticulous and prolonged 
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postoperative management. Experience has shown 
that continuity of care by one or at most two per- 
sons is paramount. This limits the performance of 
the operation to an institution in which such con- 
tinuity of care is available and further limits the 
choice of patients to those who are emotionally 
stable and are not likely to wander. 

It is emphasized that extrapleural pneumothorax 
is not a substitute for thoracoplasty. In the pre- 
streptomycin era, it was occasionally used earlier 
in the course of the disease than thoracoplasty was 
thought to be safe, but that situation no longer ob- 
tains. The author prefers extrapleural pneumo- 
thorax primarily in situations in which a less ex- 
tensive procedure than multi-staged thoracoplasty 
probably will be successful, for patients for whom 
freedom from deformity is desirable (children, ado- 
lescents and young women), and for patients with 
bilateral lesions. 

In 1947, Smart, Samson and Childress! reported 
upon a series of 52 operations in 45 patients which 
had been done. from five to nine years before the 
date of the report. Statistics from that report will 
be given briefly to compare with a more recent series 
of 29 operations on 27 patients done during the 
four-year period 1946 through 1949. 

Of the original 45 patients, 31 (68.8 per cent of 
the entire group or 91 per cent of the living) were 
working and had sputum negative for tubercle ba- 
cilli. Three were lost to observation. Eleven (24 per 
cent) were dead. Of the 11, all but one died of pro- 
gression of tuberculosis, The deaths were attributable 
in part to unsatisfactory operations but primarily to 
lack of cooperation by patients in follow-up care. 
In four cases (8 per cent) spread or reactivations 
of tuberculosis developed. Empyema developed in 
18 patients, and it was controlled almost entirely by 
aspirations, irrigations, chemotherapy and/or oleo- 
thorax. Drainage was not carried out in any case. 
One patient had thoracoplasty (elsewhere) because 
of recurrent empyema. It is of importance that none 
of the deaths was caused directly by these infectious 
complications. 

As regards the status of the pleural space five to 
nine years after operation, slightly over 50 per cent 
of the living patients still had oleothorax. In the 
remainder of the patients the space had been oblit- 
erated by reexpansion of the lung. 

In the four-year period ending December 31, 
1949, 29 operations were done on 27 patients. Seven 
of the operations were done a minimum of three 
years ago. There has been one death in this series: 
Three months following operation, a patient with 
extensive bilateral tuberculosis died. In one case 
there was postoperative spread. 
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Of the 26 living patients, 25 had sputum nega- 
tive for tubercle bacilli after the operation. The one 
patient who at no time had sputum free of the or- 
ganism had a poor pleural space because of exten- 
sive extrapleural adhesions which could not be 
safely separated. In that case thoracoplasty would 
have been more suitable because of the nature of 
the pathologic changes present, but the patient re- 
fused that operation as either an original procedure 
or a subsequent measure should extrapleural pneu- 
mothorax fail. A second patient again had tubercle 
bacilli in the sputum two years following operation; 
active tuberculous bronchitis was discovered and 
resection is now being considered at another insti- 
tution. Twenty-four of the 26 living patients have 
sputum negative for tubercle bacilli by concentrate 
and culture. For those patients the span of time 
since operation ranges from three months to four 
years, 

There were 28 operations on the 26 patients who 
are still living. Infection developed in three cases 
(10 per cent)—tuberculous in one case and non- 
tuberculous in two. In none of the three cases was 
further operation necessary; the infection was con- 
trolled by aspirations and/or oleothorax. 

Four (14 per cent) of the patients have been 
converted to oleothorax. In three cases this was done 
as an antisymphyseal measure, and in the fourth 
because the patient was uncooperative and would 
not come in for refills of air. 


In three of the cases in which four years have 
elapsed since operation, the spaces have been oblit- 
erated by satisfactory reexpansion of the lung. 


It is impossible to make an exact statistical com- 
parison between these two groups because of the 
differing time intervals since operation, but in gen- 
eral it may be noted that in the later series the 
death rate was lower and the rate of conversion to 
bacilli-free sputum was higher. Spread of the dis- 
ease occurred in 3 per cent of cases in the most 
recent series, as against 8 per cent in the first group. 
The incidence of infection in the extrapleural space 
was 10 per cent against 35 per cent, and as a con- 
sequence oleothorax was necessary in only 14 per 
cent of cases, against 50 per cent. It is probable that 
the routine prophylactic use of penicillin has helped 
decrease the pyogenic infection rate. Other factors 
were better selection of patients for the operation 
and, perhaps, minor improvements in operative 
technique. 

2938 McClure Street. 
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Frequency of Tuberculous Lesions Discovered at Autopsy 


at Los Angeles County General Hospital, 1918-1948 
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Sapna of the records of the 40,130 post- 
mortem examinations performed at the Los 
Angeles County General Hospital during the past 30 
years reveals many interesting findings. Throughout 
this time there have been approximately 50 per cent 
more males than females autopsied. Nearly one-sixth 
of the autopsies were on Mexicans and only one-fif- 
teenth were on negroes. The proportion of negroes 
has nearly doubled, while the proportion of Mex- 
icans is now less than half of what it was a genera- 
tion ago and the proportion of white patients other 
than Mexicans has increased slightly. The age dis- 
tribution has greatly changed. The median age at 
autopsy, which was 40 years a generation ago, is 
now in the middle fifties. Patients over 70 years of 
age, who constituted less than 10 per cent in 1918, 
now represent more than one-quarter of all of the 
autopsies. 

Some of the changes in the composition of the 
autopsy population merely reflects changes in the 
population of the County of Los Angeles. Other 
differences are due to changes in the relative inci- 
dence and mortality from various conditions during 
this time. The ratio of deaths in the hospital to total 
admissions has averaged less than 10 per cent. 
Despite the increase in recent years in the age of 
patients at time of death, which reflects the chang- 
ing age of the total population, there has been a 
slight decrease in this ratio. Autopsy has been done 
on more than 35 per cent of all patients who died 
in the hospital. This figure has increased from less 
than 20 per cent in the early years of the study to 
more than 40 per cent in the last decade. An addi- 
tional 15 per cent of the patients who died have 
been autopsied by the coroner, so that altogether 
about half of all patients who died at the Los An- 
geles County General Hospital have been examined 
postmortem. 

The decline of tuberculosis mortality rates in Los 
Angeles County during this time has been even more 
rapid than in the state or in the nation as a whole. 
However, owing to the continuously increasing 
population -in the county the actual number of 
deaths from tuberculosis has fallen more slowly. 
There has also been an increasing use of hospital 
facilities for the treatment of tuberculosis. The num- 
ber of beds on the tuberculosis service at the Gen- 
eral Hospital has increased from less than 100 to 
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more than 300 during this time. There has been an 


-even greater increase in the number of beds for the 


care of tuberculosis in other institutions in the 
county. Approximately 4,000 beds are now avail- 
able in tuberculosis institutions in Los Angeles 
County, or about four beds per tuberculosis death 
occurring here annually. The tuberculosis service at 
the Los Angeles County General Hospital comprised 
about one-quarter of all the beds for this purpose 
in the county at the beginning of the period, but 
now less than one-tenth. 


As the entire hospital has similarly grown, the 
tuberculosis service has constituted about 10 per 
cent of all the beds at the General Hospital. The 
average length of stay of patients at the General 
Hospital in the tuberculosis service has increased 
during this time from about one month to three 
months, so that the number of admissions per 
annum on the tuberculosis service has shown rela- 
tively little change. The average duration of pa- 
tients’ stay on other services at the General Hospital 
has been only about two weeks and even this has 
diminished slightly in more recent years. Accord- 
ingly, the relative number of admissions on the 
tuberculosis service has declined from about 5 per 
cent of all admissions in the earlier years to less 
than 3 per cent of all admissions in more recent 
years. 

Despite the reduction in the relative proportion 
of tuberculous patients to all patients admitted to 
the hospital, and to the total number of patients in 
tuberculosis institutions, and the pronounced reduc- 
tion in the tuberculosis death rate in the entire com- 
munity, the policy of admitting the more seriously 
ill tuberculous patients to the General Hospital has 
resulted in a relatively stable mortality rate on this 
service. Thus about 350 deaths from tuberculosis 
(or about a sixth to a third of all deaths from this 
disease in the county) have occurred annually on 
the tuberculosis service of the General Hospital 
throughout this period. 

About half of the patients who were found at 
autopsy to have died of tuberculosis in the Los An- 
geles General Hospital died on services other than 
that of tuberculosis. This was due in part to deaths 
from tuberculous meningitis on the contagious dis- 
ease service and to deaths of patients with non- 
pulmonary tuberculous diseases for which they had 
been treated on orthopedic, pediatric, or other serv- 
ices. Other tuberculous patients were cared for in 
the jail ward, on the pneumonia service or in other 
wards, despite known tuberculosis, because the tu- 
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berculosis service lacked adequate bed facilities. 
Other patients, in whom tuberculosis was not recog- 
nized during their lives, were treated under various 
diagnoses on other services but were found at au- 
topsy to have died of tuberculosis. These errors were 
balanced by cases in which the clinical diagnosis of 
tuberculosis could not be confirmed by autopsy 
findings. It appears, therefore, that about half of 
all patients who die of tuberculosis in Los Angeles 
County die in the Los Angeles County General 
Hospital. 

The 3,635 patients who were judged, at autopsy, 
to have died of tuberculosis at the Los Angeles 
County General Hospital during the last 30 years 
constitute nearly 10 per cent of all the 40,130 cases 
in which autopsy was done during this period. 
Tuberculosis, found to be the cause of death in 
more than 25 per cent of all the cases in which 
autopsy was done during the first five years of the 
study, was the cause of death in less than 5 per cent 
of all the autopsies performed during the last five 
years. The excess of males over females in the num- 
ber of patients found to have died of tuberculosis 
has been even greater than the excess of males in 
the total number of autopsies carried out. 


The relative number of Mexicans showing fatal 
tuberculosis at autopsy has decreased greatly, from 
more than half of all cases in which tuberculosis 
was found at autopsy to be the cause of death in 
the earlier years covered by this study to less than 
one-quarter in recent years. The proportion of 
autopsies showing death due to tuberculosis in ne- 
groes has doubled during this time, so that white 
patient deaths still constitute little more than half of 
all the deaths here attributed, at autopsy, to tubercu- 
losis. These changes have been due both to differ- 
ences in the constitution of the population, and to 
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changes in the relative fatality rates from tubercu- 
losis in the different groups. Thus tuberculosis as 
the primary cause of death in the white patients 
autopsied dropped by more than 50 per cent in the 
last half of the period, or from more than 10 per 
cent in the first half to less than 5 per cent. Tuber- 
culosis as a cause of death among Mexicans autop- 
sied has declined precipitously, from nearly 30 per - 
cent in the earlier years to less than 15 per cent 
more recently. Among the negroes, the relative de- 
cline in the death rate has been much less pro- 
nounced; the rate for the first half of the autopsy 
series was about 12 per cent as compared with 9.5 
per cent in the latter part of the series. 

There were great differences in the distribution of 
fatal tuberculosis in the population of different ages. 
In the cases in which autopsy was done, tuberculosis 
caused more than 10 per cent of all deaths under 
the age of one year in the earlier years studied, but 
less than | per cent in the later years. In the earlier 
years covered by this review, more than one-quarter 
of all tuberculous deaths were in the age group 
below 20; in the last few years, less than 2 per cent. 
On the other hand, whereas in the earlier years less 
than one-sixth of all tuberculous deaths occurred in 
patients over 50 years of age, more recently more 
than one-third of ‘all tuberculous deaths have oc- 
curred in that age bracket. 

In the course of 40,130 autopsies over a period of 
30 years, there were 2,450 instances in which tuber- 
culous lesions were observed and reported among 
the autopsy diagnoses but death was considered to 
have been attributable to non-tuberculous condi- 
tions. These 2,450 diagnoses of non-fatal tuberculo- 
sis represent only a small fraction of the total num- 
ber of tuberculous lesions that actually existed at the 
time of autopsy. In general, they were the larger, 
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more conspicuous and more important tuberculous 
lesions in patients who died of other conditions, al- 
though the majority were considered inactive or 
non-progressive by the pathologist. Pleural adhe- 
sions were present in the majority of all autopsies 
performed during the earlier part of the study, and 
in the majority of the patients over 50 years of age 
. in the later period. Most of these pleural adhesions 
were probably due to tuberculous disease, even 
though this was not often so recorded by the path- 
ologist. Pleural adhesions, healed hilar tuberculous 
lymph nodes and minor scars and calcifications in 
the lungs were generally ignored in recording the 
diagnoses. 

Although fatal tuberculosis has diminished greatly 
during this time, non-fatal tuberculosis has actually 
been observed more frequently in recent years. This 
has been chiefly due to the greater survival rate; as 
regards both tuberculosis and other diseases, and to 
the consequent increase in the average age of the 
persons autopsied. 

In those cases in which non-fatal tuberculous 
lesions were observed at autopsy, 72 per cent of the 
subjects were males. Non-fatal lesions were found 
more often in other white patients than in Mexicans, 
or in negroes. This is in keeping with observations 
made elsewhere, and is only partially accounted for 
by differences in age distribution. The age at au- 
topsy of persons with non-fatal tuberculous lesions 
is quite different from that of those who died of 
tuberculosis; non-fatal lesions were noted in less 
than 1 per cent of the patients under ten years of 
age, but in more than 10 per cent of those 70 years 
of age and over. 

A relatively higher proportion of the patients with 
non-pulmonary tuberculosis complications and non- 
tuberculous complications of pulmonary disease 

were apt to be admitted to the Los Angeles County 
General Hospital than to the Olive View Sanato- 
rium or various other sanatoria. The incidence of 
non-pulmonary tuberculous complications and non- 
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tuberculous associated conditions in patients autop- 
sied in this series may therefore have been some- 
what higher than might have been expected in the 
total series of deaths from tuberculosis that oc- 
curred throughout Los Angeles County. 


Altogether, 15,325 different diagnoses of tuber- 
culous conditions were recorded in the 6,085 autop- 
sies in which tuberculous lesions were noted, or 
approximately 2.5 tuberculous conditions per pa- 
tient. In some cases only a single tuberculous diag- 
nosis was recorded, but in other instances more than 
a dozen different conditions might be mentioned. 
There were 1,649 cases in which inactive pulmonary 
tuberculosis was listed. Evidence of the extent of 
hematogenous dissemination is the fact that there 
were over 900 instances of tuberculous meningitis, 
597 instances of general miliary tuberculosis (many 
of them also included under meningitis), 734 diag- 
noses of tuberculosis of the liver and 838 of the 
spleen, 886 instances of urinary and 414 of genital 
tuberculosis, 219 of bone tuberculosis, and 181 in- 
stances of endocrine tuberculosis, chiefly adrenal. 

There were 1,084 instances of lymph node or 
lymphatic tuberculosis, 1,077 of tuberculous in- 
volvement of the pericardium and pleura, 428 of 
the peritoneum and 25 of the skin, most of which 
may have been considered the effects of lymphatic 
dissemination or contiguous extension. Intracana- 
licular spread resulted in 1,551 instances of gastro- 
intestinal involvement and 389 instances of involve- 
ment of the larynx, trachea and bronchi. Further 
analysis of the distribution of tuberculous lesions in 
different parts of the body, and the channels of such 
distribution, and of the frequency with which vari- 
ous conditions were associated with eventually 
fatal tuberculosis or death from non-fatal tubercu- 
lous causes may reveal other interesting findings. 
The changes in the distribution of lesions and of the 
fatality rates associated with them, in the course of 
time reflect changes in the disease and in treatments 
used. 
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Extensive, detailed tabulations of the various 
forms of tuberculosis, and of combinations of tuber- 
culosis in different parts of the body, as well. as the 
association of tuberculous with non-tuberculous dis- 
ease, as observed at autopsy, have been carried out. 
It is hoped that before the end of another year, 
these tabulations may be completed. Study of the 
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incidence of tuberculosis and other lesions at au- 
topsy may lead to greater ability to recognize fac- 
tors that may be associated with susceptibility to 
infection, disease and resulting death. This in turn 
may bring greater ability to interpret the factors 
affecting these changes and to devise measures 
which may accelerate the eradication of tuberculosis. 


The Present-Day Usage of Pneumothorax in the Treatment 
of Pulmonary Tuberculosis 


Joun H. SKaviem, M.D., Cincinnati 


SUMMARY 


The patient with tuberculosis must heal 
himself. Collapse measures help in the heal- 
ing process by making the environment of 
the tubercle bacilli in the lungs more intoler- 
ant of multiplication and spread. The usage 
of pneumothorax has decreased; ten years ago 
it was used for over 50 per cent of patients, 
now for less than 10 per cent. This reduction 
in usage is not a condemnation of the proce- 
dure but an index of the more judicious ap- 
lication of the treatment as adjuvant to other 
accepted forms of therapy. Pneumothorax, 
because it is so versatile and flexible, lends 
itself most effectively to combination with 
other collapse procedures. Its use for well 
selected purposes is still indicated, but in 
much more narrow limits than previously ap- 


plied. 


HE patient with tuberculosis must cure himself. 

The final conquest or destruction of the tubercle 
bacilli is a victory of the body itself. Physicians 
guide and assist the resisting forces of the diseased 
body against the rapid multiplication and spread of 
the invading germs. The general measures of rest 
and good nutrition remain basic in the treatment. 
All measures of collapse therapy are clumsy and 
extravagantly inefficient; the more involved the pro- 
cedure, the more expensive it is in functional loss 
to the patient. The ideal cure of any disease is the 
total eradication of it with the least resulting loss of 
function of the involved tissue or organ. Measures 
of treatment should be selected and applied with 
this always in mind. After all, surgical measures in- 
volving resection of parts and permanent loss of 
functions, in varying degrees, represent defeat of 
~ Presented at the annual meeting of the California Tuber- 


culosis and Health Association and the California Trudeau 
Society, March 30-April 1, 1950, San Diego. 


‘medicine. This is not the fault of the surgeon. It is 


more the fault of the physician and of the limita- 
tions of medical knowledge which permit the disease 
to go on unprevented and undiagnosed until it has 
reached such stages as demand the serious loss of 
function to win life. 


Surely all physicians are looking forward to the 
day when all collapse measures can be described as 
clumsy methods of the past, rather than to the con- 
tinued development and refinement of more proce- 
dures entailing removal and loss of function, even 
though the technical accomplishment carries credit 
and glory. Research for the accomplishment of cure 
of tuberculosis is and must remain in the realm of 
prevention, of early diagnosis, and of specific bac- 
tericidal agents to stop the development of such 
stages of disease as require collapse therapy. Yet, 
until those goals are achieved, the measures which 
must be utilized to save life, clumsy as they may be, 
cannot be abandoned and efforts to improve them 
must continue. 


Pneumothorax, as a -treatment for pulmonary 
tuberculosis, has had wide usage all over the world 
for over 40 years. No other active definitive method 
of treatment has had such universal application. 
Surely such long usage by physicians of all beliefs, 
opinions, and convictions as regards rest, climate, 
specific cures, surgical procedures, and psycho- 
somatic attitudes must have brought out the good 
and evils of the treatment. When pneumothorax was 
introduced as a form of treatment, it was the only 
method of collapse therapy known. It was first re- 
ceived with misgivings, damnations, and limited 
application; it was first applied in hopeless cases 
when rest, food, and climate had failed. Gradually. 
a safe, sane level of application was found, but still 
its advantages were pushed and extended into the 
zone of hazards and uselessness because many times 
there was no other treatment to offer and trial was 
justified. This era, extending into the time of the 
perfection of thoracic operations, was padded with 
overuse and misuse of the treatment. But the recog- 
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nition and limitation of the wrong use have not 
eliminated the proper use nor changed the accep- 
table proven indications. 

The patient well chosen for treatment with 
pneumothorax is one in whom the tuberculous le- 
sion is of such character and position that the extra 
relaxation of the involved tissue, brought about by 
the air in the pleural space, will hasten and make 
more certain healing with minimum destruction and 
permanent loss of function. There can be no hard 
and fast specific general rules of choice. The selec- 
tion may depend upon the patient himself, his race, 
color, temperament, and his ability or willingness to 
take rest. The quality of lesion should be such 
that a considerable part of it is exudate capable of 
being absorbed or of healing with minimal scar. 
Any cavity present (and most often cavitation is 
demonstrable by x-ray studies) should be of such 
character and position as will permit of closure by 
relaxation of the surrounding lung tissue. Sputum 
positive for tubercle bacilli may be accepted as evi- 
dence of necrosis and ulceration, even though no 
cavity is observed on x-ray films. In the area to be 
collapsed, there must be no accepted evidence of 
bronchial obstruction which cannot be relieved. 
The significance of bronchial lesions in the area, as 
far as determining the usage of pneumothorax is 
concerned, has been considerably changed since the 
advent of streptomycin and other new drugs into 
treatment. Likewise, the method of dealing with that 
type of thin-walled cavity which indicates bronchial 
obstruction, has been altered with the use of the 
newer agents. 


Bed rest should be given thorough trial before 
pneumothorax is considered. Bed rest for three 
months to study the ability of the body to cope with 
the lesion should be the rule before pneumothorax 
is undertaken, unless circumstances develop which 
unquestionably threaten the life of the patient or 
indicate unequivocally in less time that bed rest 
alone is not adequate. Now, for each patient it must 
be decided whether or not streptomycin or others 
of the new drugs shall be added to bed rest in this 
period. At the end of three months of observation 
and treatment, all clinical, laboratory, and x-ray 
findings must be studied to determine whether the 
healing process is adequate or further help is nec- 
essary. Experience has taught certain critical les- 
sons and contraindications. Years ago, a study of 
the use of pneumothorax in cases of exudative le- 
sions was made at the Dunham Hospital. The re- 
view clearly showed that the institution of pneumo- 
thorax in patients with exudative lesions and having 
toxic manifestations was extremely hazardous be- 
cause of the high incidence of empyema. It is note- 
worthy, however, that in that institution there was 
a large proportion of negro patients. Most negroes 
with tuberculosis have exudative lesions. Therefore, 
in the Dunham series a relatively large number of 
the patients who had lesions of a nature suitable for 
pneumothorax were of a race for which the opera- 
tion has proven less successful. By withholding 
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pneumothorax in cases in which there are toxic 
manifestations, the medical staff at Dunham has 
greatly reduced the incidence of empyema in con- 
nection with the procedure. 


Streptomycin and other new drugs have greatly 
reduced the time necessary to overcome toxic mani- 
festations and have made the use of pneumothorax 
safer than ever in such cases. Despite these precau- 
tions, however, results of pneumothorax for negroes 
are not as good as for white patients, and the haz- 
ards are greater. While the hazards are also greater 
for patients with diabetes, who as a rule have exu- 
dative lesions, the judicious use of insulin and 
streptomycin makes the procedure safer and more 
effective. 


The Dunham Hospital has a patient capacity of 
about 480. It is always about 90 per cent full. On 
the average, about 33.3 per cent of the patients are 
negroes. Previous to 1940, pneumothorax treat- 
ments were given to more than 50 per cent of all 
the patients. In four consecutive years, 1936 to 
1940, there were 898 patients treated with pneumo- 
thorax. In those four years, 112 cases of tuber- 
culous empyema developed. In 1944, 115 of 444 
patients had pneumothorax treatments. Twelve of 
the 115 had bilateral pneumothorax. Empyema de- 
veloped in eight (6.9 per cent) of the cases in which 
pneumothorax was started. The procedure was con- 
sidered to be mechanically and therapeutically suc- 
cessful in only 37 (32.1 per cent) of the cases in 
which it was started. At present there is an adult 
census of 470 in the hospital. Pneumothorax treat- 
ments are being given to 32 patients (6.9 per cent). 
The more critical selection of cases is indicated by 
the fact that of the 32 cases in which pneumothorax 
is being given, the treatment is considered mechan- 
ically and therapeutically effective in 28 (87.5 per 
cent). There is one case of bilateral application. 
Only two cases of empyema have developed, and one 
of these followed spontaneous pneumothorax and 
bronchopleural fistula. Of these 32 patients, ten (31 
per cent) are negroes, which is about the same as 
the percentage ratio of negro to white patients in 
the hospital. Further evidence of the drop in usage 
of pneumothorax treatments is that in Cincinnati in 
1940 there were operated at the General Hospital 
two pneumothorax clinics a week, with an average 
attendance of 30 patients per clinic. Today there is 
one pneumothorax clinic a week at the Health Cen- 
ter, with an average attendance of 15 patients. This 
represents a drop of 75 per cent.-The usage in pri- 
vate practice has had a corresponding turn. The 
author looks upon this downtrend as indicative of 
a more critical, refined choice of cases for the use 
of the procedure. Its overuse and misuse are no 
longer necessary, because other methods of collapse 
by pneumoperitoneum, phrenic nerve crush, and 
thoracoplasty, and total resections of diseased lung 
can be safely and judiciously used where pneumo- 
thorax is no longer the prime choice of treatment. 
The abuse is gone and the proper use becomes a 
part of the entire strategic plan of treatment in 
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which many procedures must be considered and 
used alone or in combinations. 


The probable effectiveness of pneumothorax in a 
given case can sometimes be quickly determined by 
x-ray studies soon after the air is introduced. If the 
lung is completely surrounded by air, with no pleu- 
ral adhesions and the involved tissue area is shown 
to be relaxed with evidence of cavity closure, good 
results seem probable. On the other hand, if there 
are broad adhesions overlying the lesions, preventing 
relaxation of tissue or cavity closure, the procedure 
is not likely to be effective. Between these limits are 
all gradations of conditions involving position, size, 
and character of cavity, a lesion incapable of com- 
pression, or adhesions of differing position, number, 
and quality. Each patient must be studied individ- 
ually, which may entail thoracoscopic observations 
and a period of trial to observe the effect of con- 
tinued treatment. The procedure can always be 
modified or stopped. . 


The accumulation of fluid in the pleural space 
during pneumothorax treatments is a problem which 
has provoked answers of wide extremes. Some phy- 
sicians would stop the pneumothorax at the first 
hint of fluid. Others are more tolerant of such accu- 
mulations. It is known that fluid in small amounts 
comes and goes in about 25 per cent of all cases of 
long-continued pneumothorax. Individual experi- 
ence and circumstances of treatment no doubt estab- 
lish the practice of each physician. It is probable 
that those who in private practice give large num- 
bers of pneumothorax refills in the office, have a 
much more lenient attitude toward fluid accumula- 
tion than do physicians in institutions. All agree, 
however, that fluid persisting for weeks, increasing 
in amount or becoming increasingly turbid or 
bloody, or giving rise to established toxic signs, or 
showing evidence of pyogenic nature by micro- 
scopic or bacteriological studies, calls for termina- 
tion of pneumothorax. Of course, the transitory 
presence of fluid after certain procedures, such as 
pneumonolysis, must be taken into consideration. 

At times, circumstances compel continuance of 
pneumothorax in cases in which it is not fully satis- 
factory and effective—cases in which bed rest has 
proved to be inadequate. The cavity may remain 
open and the sputum positive for tubercle bacilli. 
Many physicians, however, have had the experience 
of seeing such a cavity close and the sputum become 
bacilli-free after the “ineffective” pneumothorax has 
been abandoned. Explanation is inadequate, but it 
may be postulated that the short-term relaxation of 
lung brings about, in such cases, sufficient absorp- 
tion of exudate and tissue change to permit the 
cavity to close on reexpansion. In fact, an adhesion 
may have held open a cavity which will close when 
the surrounding inflammatory changes have disap- 
peared. This phenomenon, rare though it may be, 
only illustrates the flexibility in the usage of pneu- 
mothorax. A cavity in the lung is not feared simply 
as an anatomic hole, but because it usually offers 
an environment—extra moisture, extra oxygen, less 
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blood supply, less movement—in which the tubercle 
bacilli can live and multiply. From this thriving fo- 
cus, there are open bronchial avenues of spread to 
other parts of the lungs, and out of the lungs to 
trachea, larynx, mouth cavity, stomach, and intes- 
tines. A continuously sterilized cavity would do no 
more harm than'reduce function by loss of tissue. 
For this reason no effort should be spared in search 
for methods and means to sterilize permanent 
cavities. 


The time for voluntary termination of pneumo- 
thorax is a question often discussed and variously 
answered. Often the answer is forthcoming and dic- 
tated by natural progress of events. The lung gradu- 
ally expands, the normal part first, then the involved 
part, until the pneumothorax space becomes at last 
so small that the treatment must be stopped. It is 
to be hoped that this foreclosure process will be 
orderly and delayed to such time as will have al- 
lowed the lesion to become inactive, the cavity 
closed, and the sputum negative for tubercle bacilli. 
The time necessary for this is one to three years, in 
the best of circumstances. In those cases in which 
the indication for discontinuing pneumothorax is 
less clear-cut, judgment based on x-ray study of the 
reexpanding lung and on sputum examinations must 
dictate the stopping point. Experience has taught 
that if pneumothorax is too long continued, the lung 
may become incompletely expansible. This can best 
be avoided by watching the ability of the lung to 
expand and contract and the thickness of the vis- 
ceral pleura. After these anatomic pathological 
points have been settled to the physician’s satisfac- 
tion, the patient’s willingness, ability, and opportu- 
nity to carry on with extra rest and physical limita- 
tions must be weighed in the final decision. 

Among physicians treating tuberculosis there is 
uniform agreement that pregnancy in a patient with 
active pulmonary tuberculosis in whom the disease 
is well controlled by established methods of treat- 
ment offers no serious hazard to life or to the ex- 
pectancy for recovery. On the other hand, if the 
disease is not controlled, then pregnancy is a defi- 
nite hazard to recovery and to life. The occurrence 
of pregnancy may be a circumstance which calls for 
extra active treatment in a patient who has been 
doing well on bed rest regimen. If in such circum- 
stances a lesion is not completely controlled, some 
form of collapse therapy may be necessary. Pneumo- 
thorax, if it can be effectively induced, then is the 
method of choice because of the adaptability and 
flexibility of application. The disturbance of respi- 
ratory function is temporary; it can be modified and 
stopped at will. Surely an active lesion, especially 
with cavity, or a lesion not completely stable, is 
given added protection and the chance of continued 
control is improved by effective collapse with pneu- 
mothorax in pregnancy, especially during labor and 
following childbirth when the position of the dia- 
phragm is so suddenly and greatly changed. 


The treatment of pulmonary tuberculosis is not 
a skirmish, not a battle, not a siege, but a long- 
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drawn-out war with activity on many fronts. When 
treatment is started it must be based on strategic 
plans to suit the patient for a duration of at least 
five years, and maybe for a long lifetime. The plan 
must be to stifle and eradicate the infection while 
preserving at a maximum the function of the dis- 
eased part. Extensions of the disease and complica- 
tions in other parts of the lungs and other parts of 
the body must be dealt with quickly and as fully 
as possible. It is necessary to be in a position to 
change, modify, enlarge, combine, or stop the meth- 
ods of treatment in use (if necessary and if pos- 
sible) at any time, to meet new situations. Pneumo- 
thorax is the most flexible and versatile method of 
collapse therapy that can be applied. It can be less- 
ened, enlarged, shifted from side to side, applied to 
both sides, combined with any other form of treat- 
ment -— rest, drug, antimicrobic, or surgical — or 
stopped at will. It can sometimes be stopped and 


oo pathogenesis of tuberculosis has become 
clarified over the last few decades so that we 
now may view the struggle between the host and the 
parasite as we would any contest where the stakes 
are survival of one or the other of the antagonists. 
Until recent times, however, knowledge was meager. 
Little by little, men like Bayle and Laennec parted 
the curtains on some of the elementary features of 
the tuberculous process. 

Bayle was first to describe the miliary tubercle as 
a small “gray granulation.” Laennec observed that 
many miliary tubercles had soft yellow centers and 
that they seemed to become larger as they became 
older. He reasoned that Bayle’s hard gray granula- 
tions were merely the “green fruit” while the yellow 
miliary tubercles were the “ripe fruit.” This is prob- 
ably the only error committed by the immortal 
Laennec. He was not wrong, however, in his con- 
tention that all forms of tuberculosis were due to 
one; cause. Too much tribute cannot be paid to his 
keenness of insight into the pathologic character of 
the disease. With much more information at hand a 
half century later, Virchow tried to tear down Laen- 
nec’s unity theory, but only confused the scientific 
world for a time by his fallacious “dualism,” a 
doctrine proclaiming that tuberculosis was a dual 
process of inflammatory phthisis and the tumorous 
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restarted with surprising effectiveness. A treatment 
which has had such long and widespread effective 
usage, the value and limitations of which have been 
determined, is not one to be dropped. Rather, it is 
one to be preserved and utilized in better refine- 
ments of application so as to avoid abuses. It is to 
be used in its greatest effectiveness in combination 
with all other forms of treatment, with no undue 
claims made for accomplishments with it alone. As 
progress is made in methods to prevent tuberculosis 
and to diagnose and treat it early when it does 
occur, the goal is minimum sacrifice of tissue or 
function. Progress toward that goal will eventually 
reduce the need for the clumsy methods of collapse 
and resection which now must be used; and the last 
of these methods to be abandoned will be the flex- 
ible, versatile pneumothorax, narrowed more and 
more in its application but effective to the last well 


chosen case. 
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tuberculosis. As a result of the enthusiasm for this 
contention Niemeyer made the preposterous state- 
ment that the worst thing that could happen to a 
phthisical patient was to become tuberculous, Vir- 
chow’s influence held great sway throughout the 
latter part of the century. Fragmentary knowledge 
was added, such as that of Kiister’s epithelioid tu- 
bercle, Langerhans’ giant cells, Reinhardt’s caseous 
pneumonia and Weigert’s intravenous tubercles. Par- 
rot and later Kiiss laid the groundwork for the pres- 
ent understanding of primary tuberculous infection. 
These observations were made before the discovery 
of the tubercle bacillus; afterward in rapid sequence 
came the works of H. Albrecht, E. Albrecht, Ghon, 
Ranke and others, amplifying Parrot’s pioneer stud- 
ies. Since then dozens of names have been added 
to the list of investigators, and many theories have 
been proposed. 

It is the desire of the author here to by-pass much 
that has been written and go directly to the most 
fundamental aspects of pathology and pathogenesis 
of tuberculosis. This will involve a consideration 
first of the host, secondly of the bacillus, then of the 
two in active encounter with each other, followed 
by a discussion of the resultant forms the disease 
may assume. 

In few if any other diseases do we meet such a 
variable pattern as presents itself in tuberculosis. 
The process may be infinitesimal, one of limited in- 
volvement that heals promptly; or it may be over- 
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whelming and rapidly fatal, depending on a multi- 
tude of factors, including age, sex, and race of the 
host, and type, nature, virulence and dosage of the 
bacilli. There may be an “ebb and flow” due to 
many “accidents” as proclaimed by Krause, who 
stated that “in the last analysis clinical tuberculosis 
is the fruition of numerous accidental circum- 
stances.” Trauma, a debauch, an illness, fatigue, 
mental anxiety—any of these may upset the delicate 
equilibrium between healing and progression. On 
the other hand, the development of special features 
of the bacillus may also lead to a breakthrough of 
the host’s defenses and spread of the disease. 


Let us visualize first the recently infected host. 
The infection runs its course, producing the well 
known acute inflammation, followed on the one hand 
by gradual recession and healing, or, on the other, 
by varying degrees of progression. In the healing 
process suffice it to say that humoral and cellular 
elements isolate the bacilli, encapsulate them, and 
ultimately destroy them in the caseous and calcified 
tubercle. 


Before the interruption of this healing mechanism 
is discussed more at length, it must be noted that 
bacilli entering a previously so-called “virgin soil” 
have less inhibition than those entering a previously 
infected host; Krause,® 7 Willis,2° Smithburn,!* Sa- 
bin!’ and others demonstrated this point in animals. 
These investigators found that there is a prompt 
spread of bacilli by the lymphatics to the blood- 
stream and throughout the body. If in such cases 
the numbers of bacilli are great, the result may be 
a fatal generalized infection. Usually the generali- 
zation is slight and most of the bacilli are carried 
to distant tissue where they are destroyed. 


The lesions at the local site and in the adjacent 
lymph nodes, however, go through an evolutionary 
development, involving the formation of a nebulous 
infiltrate, followed by encapsulation. The tissue cells 
begin to develop a sensitivity to the many proteins 
elaborated by the bacillus, especially to tuberculin. 
The cells are injured by the newly forming toxins 
and many of them die. Necrosis sets in, the cells in 
the center of the process caseate and disintegrate, 
and a wall of modified monocytes (epithelioid cells) 
gathers around the outside of the central caseous 
mass. These epithelioid cells may form a primitive 
capsule to wall off the central core of bacilli, or the 
caseation may spread, depending on the quantita- 
tive amount of sensitiveness, or “allergy,” as it was 
originally called by Pirquet, and the other factors 
previously mentioned. 

There is at about this time another change in the 
cellular response, also associated with the amount 
of hypersensitiveness. Along with the monocytes and 
other cells present in the early process, polymorpho- 
nuclear cells begin to appear in greater number. The 
result is more liquefaction and more caseation. 
There is a complex relationship between the factors 
of sensitivity, immunity, and rate of healing. In 
general it may be stated that the disease process will 
probably remain benign if healing of the lesions has 
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progressed sufficiently and if sufficient immune fac- 
tors have appeared before the appearance of an 
overwhelming allergic reaction or other deleterious 
factors. 

It is conceivable and probably true that there are 
great differences in various infected areas; in one 
place healing may be taking place and in another 
rapid caseation may occur. If such rapid caseation 
happens to progress through the wall of a pulmo- 
nary vein, through the capsule of a lymph node into 
a bronchus, into the pleural cavity, into lung tissue, 
or even through the capsule of a newly formed tu- 
bercle, a rapidly forming process may result. In 
some instances bacilli pour through these “flood 
gates” to produce fatal disease. It is the suddenness 
and extent of these accidents that lead to their seri- 
ousness. The body is not prepared to meet such a 
catastrophe, the result being an overwhelming aller- 
gic response with widespread inflammation. 

In infants and young adults the tendency for soft- 
ening to occur around the tubercles seems to be 
more prevalent than in other age groups. There are 
growth factors and perhaps other anatomic-physio- 
logic complexes that limit the fibrosis in the pri- 
mary tubercles and as a result there may be a 
greater tendency toward liquefaction permitting the 
walls of newly formed tubercules to break more 
readily. Instead of becoming healed foci, the tuber- 
cles are prone to develop as small ulcers from which 
extension of the disease may take place. Thus the 
age of the host plays an important role in determin- 
ing the character of the infection and, sometimes, 
the outcome of the disease process. 

The same reasoning may be applied to other dif- 
ferences in the host—differences in sex, race, state 
of nutrition, and in the presence or absence of as- 
sociated diseases. Frequently a complex of unfavor- 
able factors acts to accelerate the disease process. 


Now to a consideration of the parasite—the tu- 
bercle bacillus. Although there are probably almost 
as many variables in the parasite as in the host, 
they are not easy to detect and must usually be 
determined by indirect evidence. 


One of the most striking features of the tubercle 
bacillus is it ubiquity. The bacilli or closely related 
forms exist as parasites in nearly all animal species. 
Insofar as man is concerned, there are only three 
important types—the avian, bovine and human. The 
avian differs widely from the human strain but the 
bovine is so similar that some investigators believe 
the one evolved directly from the other and would 
class the two together as mammalian. Within the 
human strain alone, however, there are wide varia- 
tions in virulence, morphologic factors, and biologi- 
cal characteristics, all of which may be reflected in 
the effects on the host. 

In studying morphologic delineations, Koch ob- 
served granules resembling spores, but he quite 
properly attached only academic importance to 
them. Metchnikoff noted branching; Spengler noted 
dispersions of nuclear material in fine granules; 
Much described four kinds of non-acid-fast forms 
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found principally in old and healing lesions; Ar- 
loing,! Vaudremer,!® Valtis,'8 Ferran? and others 
described rapid-growing non-acid-fast variants; 
Mellon,®: * and Kahn® described what they thought 
were life cycles. 

This whole array of extraordinary phenomena, 
including others not mentioned, is too extensive to 
be passed over as of no importance. There is surely 
some meaning to all these variations from what 
seemed to be the prevalent or common manifesta- 
tions of the tubercle bacillus. To one who has 
worked only with cultures of the bacilli the validity 
of many of the observations might be questionable. 
However, working over a span of years with all 
kinds of pathological material, the author has come 
to believe in practically all the observations re- 
ported, although not necessarily in the interpreta- 
tion of the phenomena. Furthermore, the author has 
made some pertinent observations, some of which 
will be described here. 

First, with regard to granules, the author has ob- 
served within tubercle bacilli granules ranging in 
size from huge central spore-like bodies to smaller 
bipolar bodies on down to innumerable nuclear ac- 
mulations along the bodies of the bacilli.1® These 
observations have been confirmed by others using 
the electron microscope. The significance of the phe- 
nomena is an unsolved problem; whether these 
nuclear accumulations are an atavistic tendency to 
form spores or are part of a life cycle or something 
else, is still unknown. However, it would be logical 
to suppose that since the tubercle bacillus is prob- 
ably, biologically and geologically, a recent adapta- 
tion from the plant world, the phenomenon of gran- 
ules is an atavism of spore formation. It may be 
due to a reversion occurring occasionally in the nor- 
mal development of the parasite or it may be a re- 
sponse due to the pressure of an unfavorable envir- 
onment. 

In addition to observing these granules, the 
author carried out studies to try to solve their mean- 
ing. By treating the material from animal or human 
organs in different cultural environments and watch- 
ing the results under the dark-field microscope, and 
by making special stains at intervals, the granules 
were found to elongate directly, bud, or enlarge into 
doughnut shapes which, on opening, formed horse- 
shoe shapes and, ultimately, straight bacilli. An 
interesting feature of this phenomenon was that it 
was observed with practically all sizes of granules. 
On one occasion recently this phenomenon was ob- 
served in material aspirated from the bronchus of 


a child. 

It may be stated, probably as an axiom, that a 
truly ideal environment for growth of the tubercle 
bacillus does not exist. It is known that under cer- 
tain experimental conditions a certain rather con- 
stant result can be obtained. There are variations, 
however, even within all of these ideal conditions, 
as all who have worked with H37 and BCG can 
testify. But it is a far cry from this “most ideal” 
environment to all the situations which different 
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strains of tubercle bacilli encounter in the living 
body. As the author has stated in earlier writings, 
it is the difference between a pugilist shadow-boxing 
and one actually fighting an opponent. All the weak 
points of growth are tested in the many animal spe- 
cies, in the many organs of the different species 
with their great growth-producing differences, and 
in the individual cases where there may be rapid 
spread of the disease, a slow healing, or a back-and- 
forth struggle as the host and parasite contend for 
advantage. , 


This raises the question of the biological optimum 
size of the tubercle bacillus. A size of 0.5 to 0.7 
micron in diameter by 2 to 10 microns in length 
seems under usual conditions to allow optimum 
absorption of nourishment, and ideal resistance to 
deleterious factors, thus providing conditions for 
the best possible growth. Under favorable condi- 
tions in culture and animal host, then, the bacilli 
are normally found within that size range. In other 
circumstances the bacilli may vary and occasionally 
develop granules of varying size from those barely 
visible under the usual magnification to oversized 


and ill-shaped forms. 


Another observation made by the author is with 
regard to the regeneration of some of the granules 
into normal bacilli. In one instance, using the Peter- 
fie method, a single large granule was selected and 
from it was grown a culture that produced ordinary 
tubercle bacilli. Also, in smears of growing cultures, 
small microcolonies of acid-fast granules appeared. 
Stains made at later intervals revealed the emerg- 
ence from these microcolonies of small bacilli, at 
first extremely minute but later assuming a normal 
size. This observation was made only twice, but it 
was so striking that the author believes it is what 
Spengler saw in his “splitter” forms. 


Another variation of the tubercle bacillus pertains 
to its staining qualities. Anyone following the 
growth on liquid media has noticed how the fresh 
“skin” that grows out is at first non-acid-fast and 
how, as the culture ages, the bacilli gradually take 
on acid fastness. Arloing, Ferran and others claimed 
to have “captured” some of these rapidly growing 
forms and kept them growing as non-acid-fast forms 
or weakly acid-fast forms. This observation, diff- 
cult to prove, seems biologically possible. 

In the author’s work, it was observed at one time 
that certain of the huge granules referred to devel- 
oped into non-acid-fast, non-virulent tetrads. The 
reason for feeling that these were degenerate forms 
was that there was a gradual disappearance of the 
acid fastness of the parent granules as the tetrads 
formed. 


" The phenomena just described seem to support 
the idea that degenerate forms may emanate from 
tubercle bacilli under certain of the innumerable 
environmental conditions possible within the ani- 
mal host. As an idea to think about along this line; 
the causes of sarcoidosis, Poncet’s rheumatism, and 
some acute non-specific phases of tuberculosis might 
possibly be attributed to one of these variants that 
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has lost the characteristics of the tubercle bacillus 
and yet is able to produce disease in a suitable host 
or aggravate an existing disease process. 

There are also changes of virulence and appear- 
ance produced by the specialized environment of 
certain body tissues. Griffith’st work on bacilli re- 
covered from skin lesions has borne out the fact 
that practically all tubercle bacilli obtained from 
these lesions are atypical; about a third cannot be 
classified as human, bovine, or avian. It is a well 
known fact that bone and gland lesions frequently 
harbor a different type of bacillus than is obtained 
from ordinary lesions. Likewise genito-urinary le- 
sions produce bacilli that tend to grow differently 
and are more prone to produce generalized disease 
and meningitis. 

Another aspect of the germ should be mentioned, 
that of gross colony morphology and the differences 
in virulence manifested by the rough- and smooth- 
growing forms. Practically every strain of tubercle 
bacillus has been broken down into rough and 
smooth variants. 


Another feature is chromogenesis. It is difficult 
to prove that chromogenesis develops in tubercle 
bacilli but it is equally difficult to prove that some 
of the chromogens are not variants of tubercle ba- 
cilli. It has commonly been observed that typical- 
appearing colonies of bacilli grown from sputum 
will turn yellow or orange in old cultures or only 
after exposure to oxygen. Pinner’? passed many of 
these forms.through animals and found a few 
strains were considerably virulent. 


Finally, there is unequivocal proof of biological 
variations of tubercle bacilli in acquiring resistance 
to antibiotic and chemical drugs. Especially is this 
true of response to streptomycin. A striking feature 


is the wide variation of resistance in different 
strains of bacilli. The suppressive effect on the 
tubercle bacilli of the various drugs has not been 
entirely explored, but when such unfavorable ef- 
fects are brought to bear, it can be expected that 
many signs of bacterial deterioration and degrada- 
tion will be found. One of these appears to be 
an increase in chromogenesis — with and without 
virulence. 


The two antagonists have now been introduced, 
with an indication of their respective strengths and 
weaknesses. In actual combat there is an interplay 
of the many factors known and perhaps of an even 
greater number still unknown. 


In the disease process many individual bacilli or 
strains of bacilli are destroyed, with local or general 
healing; others acquire resistance and become more 
virulent, with exacerbation of the disease. The host 
may develop a high sensitivity locally or generally, 
allowing a break in the line of defense. Hosts of 
varying age, race, sex and under innumerable en- 
vironmental conditions are in combat with a vari- 
able parasite. In addition, the factor of dosage of 
bacilli plays a vital role. The result is protean tuber- 
culosis with all its ebb and flow from healing on the 
one hand to death on the other. 
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As a means of understanding better this whole 
struggle, it is helpful to group the various factors 
of host and parasite at two extremes of a chart. On 
one side are arranged all the favorable factors for 
a cure of the disease in the host, and on the other 
are the unfavorable factors which favor a progres- 
sion of the disease. The “ideal” host would be a 
male of a resistant race, in the prime of life, in good 
health, and in pleasant environment of living and 
working conditions. The “ideal” parasite, from the 
standpoint of the host, would be one of the less 
virulent strains of bacilli, in small dosage, and sus- 
ceptible to the many environmental factors. The dis- 
ease which results from the combination of these 
two groups may be put on the left side of the chart, 
where also are listed the types of benign and heal- 
ing disease that have been described in the past. For 
example, Bayle’s gray granulations probably result 
from a scattering of bacilli of relatively low viru- 
lence within a resistant host having a “favorable” 
type of allergy. The nodular lesions called Simon" 
foci are those arising from a few clusters of bacilli, 
but having produced a rather large fibrocaseous, 
hematogenous type of lesion. The foci of Puhl,!! 
Stefko,!® Ghon® and others represent nodular lesions 
that have undergone varying degrees of healing. 
Many lesions formerly described by different work- 
ers are therefore the same, except for a different age 
pattern. Any fibroid or calcified lesion indicates 
age.!7 There are morphological characteristics which 
are prone to appear at different age periods. 

At the other extreme of the chart is the non-resist- 
ant host with high sensitivity, invaded by large 
numbers of virulent bacilli; the result is an “exu- 
dative,” rapidly progressive lesion that is prone to 
soften, ulcerate, spread rapidly to broncho-pneu- 
monia, pneumonia, excavation and destruction of 
the lung tissue. If generalization has taken place, 
progressive soft yellow miliary lesions of Laennec 
are the result. The intervening space in the chart 
can be filled in with many permutations and com- 
binations of variable factors, and every type of 
lesion ever described may be filled in. 


As an example, Aschoff’s bronchogenic acino- 
nodose lesions range from small hard clusters to 
large soft infiltrates, similar in that respect to the 
hematogenous forms. On the one hand large slowly 
growing tuberculomas may form, and acute pneu- 
monic infiltrates on the other. Assman’s infiltrates 
and Reinhardt’s caseous pneumonia are examples of 
exudation. 

Thus it is possible to give a novel and modern 
explanation of Virchow’s “dualism,” which repre- 
sents the two extremes just described, without his 
implication of malignancy. The author’s concept 
may be considered as Virchow’s dualism modified 
by Laennec’s unity of cause. An additional feature 
is that there are a host of possible intermediate 
types between the two extremes. 


By this system the motley pattern of tuberculous 
lesions can be visualized and better understood. In 
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the final analysis they are a resultant of two widely 
variable interacting biological agents modified by 
the aging of the lesions and the mechanical factors 
that sometimes enter in. 
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Tuberculosis as a Cause of Upper Lobe Bronchiectasis 


Davip SALKIN, M.D., San Fernando 


SUMMARY 


Bronchiectasis occurs frequently in asso- 
ciation with pulmonary tuberculosis and is 
caused primarily by tuberculous bronchitis. It 
is common in all types of tuberculosis, espe- 
cially in the fibroid lesion stage. It may occur 
with active tuberculosis and become part of 
the tuberculous picture. It may also occur 
with inactive tuberculosis and then present a 
distinct symptom complex. It is easy to diag- 
nose. It is a relatively benign disease and 
usually no special treatment is needed; but 
when it becomes severe, pulmonary resection 
is the procedure of choice. 


LTHOUGH the coexistence of bronchiectasis and 
tuberculosis has been known since the time of 
Laennec, its importance was first stressed by Gran- 
cher! in 1878. He stated that bronchiectasis may 
appear in the course of fibrocaseous tuberculosis 
and be unrecognized because of the predominant 
symptoms of the tuberculosis, that it may occur in 
the course of fibroid tuberculosis and then produce 
a clinical entity, that it may develop as a sequel to 
inactive tuberculosis, and that tuberculosis may en- 
graft itself on already developed bronchiectasis. 
And, although later French pathologists and clini- 
cians gave excellent descriptions of the two diseases, 
little clinical interest was evoked until the introduc- 
tion of lipiodol in 1920 by Sicard and Forestier, 
when bronchiectasis could be diagnosed anatom- 
ically. 

Since that time a number of excellent reviews have 
been published on the clinical and pathological as- 
pects of the two diseases. Nevertheless, there is still 
too little appreciation of the importance of the two 
coexistent diseases because the reports have been 
sporadic, because upper lobe bronchography is con- 
sidered a difficult and trying procedure, and because 
of the fear of introducing iodized oil into tubercu- 
lous tissue. A review of the subject is now timely 
because the two diseases occur commonly, because 
they will occur more commonly as the lives of tuber- 
culous patients are being prolonged, and because 
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recent advances in chemotherapy and pulmonary 
resection necessitate a reevaluation of possible 
therapy. 

INCIDENCE AT AUTOPSY 


Postmortem studies of the incidence of the two 
diseases are meager and indeed the incidence is dif- 
ficult to determine. Unless specific dissection is 
made along the bronchi, even moderate dilatations 
will be missed, especially since only a segment of a 
lobe may be involved. Small dilatations may de- 
crease in size when the lung is removed and escape 
attention. Osler* noted that it was “rare to dissect a 
lung in chronic ulcerative tuberculosis without find- 
ing somewhere a dilated bronchus, especially in the 
presence of fibrosis and most often in the upper 
lobe.” Leber reported an incidence of bronchiec- 
tasis in 21 per cent of autopsies following death 
ascribed to tuberculosis. In 1941, Auerbach found 
bronchiectasis at autopsy in 37 (or 27 per cent) of 
134 cases in which the patients had had thoraco- 
plasty. Recently, Jones and co-workers? reported 
bronchiectasis in 46 of 100 autopsies, with a 19 per 
cent incidence in the presence of exudative disease 
and 65 per cent incidence in association with fibroid 
lesions. 


In autopsy studies by the author dating back to 
1934, a combination of postmortem bronchography 
and anatomical dissection along the bronchial tree 
was used. The present report deals only with defi- 
nite cylindrical and saccular dilatations having a 
bronchial wall; despite their relationship to bron- 
chiectasis, bronchial distortions, questionable dila- 
tations, and linear caseous cavities which originally 
may have been bronchogenic are excluded. In a 
group of 124 patients, bronchiectasis was present in 
58, or 45 per cent. The incidence relating to lobar 
location and pathological characteristics proved to 
be interesting. 

The incidence of upper lobe bronchiectasis was 
determined in 200 lungs in which there were tuber- 
culous lesions. In 82 lungs there was so much tissue 
destruction that almost all bronchi were obliterated 
and any previously existing dilatations erased. 
Bronchiectasis was present in 53 lungs — an inci- 
dence of 26 per cent for the entire group, or of 44 
per cent of the bronchi visualized. The incidence 
was 22 per cent in exudative lesions, 16 per cent in 
caseous, 25 per cent in productive, and 35 per cent 
in fibroid. Computed on the basis of only the 
bronchi visualized, the figures would be 25 per cent, 
34 per cent, 37 per cent, and 51 per cent respec- 
tively. A safe inference is that the incidence in- 
creases with the age of the lesion. 

The incidence of lower lobe bronchiectasis was 
determined in 173 lungs in which there were tuber- 
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culous lesions. In only three lungs was there so 
much destruction of tissue that the bronchial status 
could not be determined. Bronchi were normal in 
100 lungs, and dilated bronchi were noted in 70 
lungs (40 per cent). The incidence of bronchiec- 


tasis in various stages of tuberculosis was follows:' 


With exudative lesions, 15 per cent; caseous, 47 per 
cent; productive, 42 per cent; and fibroid, 61 per 
cent. 


Combining the data for both upper and lower 
lobes, the incidence of ectasia with exudative lesions 
was 17 per cent; with caseous, 22 per cent; with 
productive, 34 per cent; with fibroid, 48 per cent. 
Since most of the omitted cases of extensive destruc- 
tion were in the caseous and fibroid groups, the in- 
cidence of bronchiectasis may well have been higher 
at some time in the course of the tuberculosis. ' 


In all but the exudative cases, the incidence of 
bronchiectasis in the lower lobe was higher than 
that in the upper lobe. The influencing factors in- 
clude: (1) Increased stagnation of secretions in the 
lower lobe bronchi, with attendant increase in bron- 
chial pressure and infection; (2) a greater pull on 
the diseased bronchi in the lower lobe. The lower 
incidence of bronchiectasis with exudative lesions 
in the lower lobe than in the upper lobe is explained 
in the fact that in many cases the tuberculous lesion 
was of recent origin and often preterminal. 

Other observations as to incidence of bronchiec- 
tasis were: (1) It occurred more often in areas of 
dense confluent disease than in scattered nodular 
areas. (2) Except for healed fibroid regions, ectasia 
was most often found in areas surrounding cavita- 
tion. (3) Bronchial dilation was present in 18 of 
20 cases of atelectasis. 


CLINICAL INCIDENCE 


There are no valuable clinical figures as to inci- 
dence of bronchiectasis, for all studies have been 
done on selected groups of cases. From anatomical 
studies it may be inferred that upper lobe bronchi- 
ectasis is quite common and, if the cases are se- 
lected properly, will be observed in a very high 
percentage of bronchographic studies. For example, 
with patients carefully selected for the procedure, 
bronchographic evidence of bronchiectasis has been 
noted in 50 cases in the past year in a 350-bed 
hospital. It was noted chiefly in patients with fibroid 
disease. 


PATHOGENESIS 


It is doubtful that true irreversible dilatation ever 
occurs in a normal bronchus. First there must be 
damage or weakening in the bronchial wall which 
then is further dilated by certain aggravating fac- 
tors: 


A. Weakened bronchial wall: 


1. Infection or neoplasm — with destruction of 
musculoelastic elements. 


2. Congenital deficiency of musculoelastic fibers. 
3. Degenerative and toxic atrophy. 
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B. Aggravating factors: 


1. Normal atmospheric pressure on a weakened 
bronchial wall under normal elastic tension. 


2. Increased pressure on the weakened wall: 
(a) Cough 
(b) Secretions (hydrostatic pressure and 
further infection) 


(c) Partial bronchial obstruction. 


3. Increased pull on the weakened wall: 
(a) High intrapleural pressure 
(b) Atelectasis—lobar or lobular 
(c) Scar tissue. 


In tuberculosis the primary cause is tuberculous 
bronchitis with the aggravating factors playing a 
variable role. In the upper lobes there are relatively 
few retained secretions, while in the lower lobes 
such secretions play a prominent role. The associ- 
ated pathological picture includes varying degrees of 
pneumonitis, fibrosis, atelectasis, and emphysema. 

By serial bronchography and bronchoscopy the 
author has observed clinically the formation of 
bronchiectasis from tuberculous bronchitis in the 
lower lobes.6 It was noted that there was mural 
infiltration of the diseased bronchus, swelling of the 
mucosa, and pronounced decrease in the size of the 
lumen, in some cases to the point of occlusion. Then, 
as healing occurred, the weakened bronchus became 
irregular and dilated (Figure 1). 


SYMPTOMS AND SIGNS 


In the presence of active tuberculosis the symp- 
toms of bronchiectasis are overshadowed and are 
usually regarded as part of the symptoms of tuber- 
culosis. The presence of bronchitis and bronchiec- 
tasis, however, undoubtedly adds to the symptoms 
of cough, expectoration, and hemoptysis. 

In the presence of inactive tuberculosis, bron- 
chiectasis produces a definite symptom complex. 
(The term “inactive” as here used means a healed 
lesion, no pulmonary cavitation, and sputum nega- 
tive for tubercle bacilli by all methods.) In such 
cases the chief symptoms are cough, expectora- 
tion, and hemoptysis. The cough and expectoration 
are usually mild; most often hemoptysis takes 
the form of blood streaking, rarely brisk hemor- 
rhage. Other symptoms, such as dyspnea, are part 
of the general picture—not related specifically to 
the local bronchial disease. If the bronchiectatic 
lesions are in the upper lobes, the amount of expec- 
torated material is surprisingly slight in relation to 
the extent of ectasia. In most such cases it is less 
than an ounce daily. In about 75 per cent of the 
patients the amount of sputum is only about 10 to 
20 per cent of the amount which would be expected 
if a similar degree of bronchiectasis were present 
in the lower lobes. Actually, the direction of bron- 
chial drainage is more important than the lobar 
location of ectasia. If the dilated bronchus is above 
the level of the tracheal bifurcation, drainage is 
downward and therefore relatively little material is 
expectorated. The downward draining lesions are, 
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for the most part, those in the upper lobes, although 
occasionally lesions in the apices of the lower lobes 
will drain downward. Patients with dilated bronchi 
which drain upward expectorate much more spu- 
tum. Upward draining ectatic lesions are those in 
the lower lobes, the right middle lobe, the lingular 
branch of the upper lobe, and even some in the an- 
terior basal portions of the upper lobes. Abundant 
cough and sputum are indicative of bronchiectasis 
in the dependent portions of the lungs or of super- 
imposed infection by other organisms than the 
tubercle bacillus. 

In cases in which tuberculosis is approaching in- 
activity—that is, when cultures positive for the tu- 
bercle bacilli are the only indication of activity— 
the symptom complex of bronchiectasis is similar to 
that produced in inactive cases. However, an active 
tuberculous focus should be suspected. In the auth- 
or’s experience, sputum positive for tubercle bacilli 
is rare in the presence of bronchiectasis only. 

The ectatic lesions may not be observable bron- 
choscopically, and the signs observable in physical 
examination depend upon the degree of tuberculo- 
sis present—pneumonia, cavitation, emphysema, 
and fibrosis. The most constant sign is the persist- 
ence of rales which have no specific diagnostic value. 


RADIOLOGY 


As observed bronchographically, the dilatations 
may be cylindrical, saccular, or of mixed structure. 


In extent they may be minimal, moderate, or wide- 
spread; in size, small, moderate, or large. Al- 
though some saccules may grow to large propor- 
tions, most are less than 2 cm. in diameter. They 
are usually grouped segmentally and have been de- 
scribed as resembling clusters of grapes, especially 
when the films are taken in the horizontal position, 
in which the iodized oil covers the dependent wall 
of the saccule; when the patient is erect, the oil 
drains into the bronchus and leaves only a film 
delineating the saccule. The saccules occur most 
often in the posteroapical branches. If bronchiec- 
tasis is suspected but no lesions are visible poster- 
iorly, the anterior division of the upper lobe and 
the superior branch of the lower lobe also should 
be filled with the contrast material and examined. 

Bronchiectasis may be suspected prior to bron- 
chography if rarefactions with indistinct, thin, and 
indefinite walls (not over 2 cm. in diameter), lo- 
cated segmentally in groups or clusters, are observed 
in standard x-ray films. Often the pattern is “clover- 
leaf” with a narrowing toward the hilum. Rarely is 
collection of fluids observable. In roentgenographic 
appearance the frequently associated localized em- 
physema may simulate and even mask bronchiec- 
tasis. Oblique views and over-penetration tech- 
niques may emphasize some of these features. Espe- 
cially valuable are planigraphic studies, which de- 
lineate the rarefactions to great advantage. 
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BRONCHOGRAPHY 


For many years the author has successfully used 
a simple bronchographic technique.‘ Usually only 
a barbiturate is given the patient before bronchog- 
raphy; codeine and other narcotics are not used 
unless the patient has severe uncontrollable cough. 
Tetracaine hydrochloride in 2 per cent solution, 
butacaine sulfate, or cocaine is used for local anes- 
thesia. Then an ordinary urethral catheter is passed 
into the trachea through the mouth or nose and the 
patient is put on a tilt x-ray table and fluoroscoped. 
(In lieu of a tilt table, an improvised Bradford 
frame, arranged so that the chest can be lowered, 
may be used.) Then, under fluoroscopic guidance, 
the upper lobes are filled by proper posturing: Roll- 
ing the patient on the right side with chest down to 
fill the right upper lobe, then having him lie prone 
to fill the anterior parts of the lobe. The lower and 
middle lobes may then be filled by placing the 
patient in the erect position. Both sides are filled 
at one sitting, since properly selected oblique views 
bring all the bronchi into relief without overlapping. 


DIAGNOSIS 


The presence of bronchiectasis can be diagnosed 
positively only by iodized oil bronchography. It 
may be suspected when the following features are 
present: 

1. In active tuberculosis—more cough, sputum, 
and hemoptysis than expected. 

2. In inactive tuberculosis—persistence of above 
symptoms. This is especially true of patients who 
have had thoracoplasty or pneumothorax. 

3. Suggestive radiological appearance, especially 
in planigrams. 

4. The presence of radiologically observable cav- 
ities with sputum negative or only occasionally posi- 
tive for tubercule bacilli. 


TREATMENT 


In cases in which tuberculosis is active, treatment 
should be directed primarily at the tuberculosis. 
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From the theoretical standpoint the presence of 
bronchiectasis should decrease the chances of suc- 
cessful pneumothorax or thoracoplasty by prevent- 
ing maximum relaxation of the diseased area, but 
in the author’s experience it has not been a common 
difficulty. In cases in which thoracoplasty is the pre- 
ferred procedure, it should be done; but resection 
should be considered if the bronchiectasis is exten- 
sive, occurs in the lower as well as in the upper 
lobes, or is associated with stenosing bronchitis. If 
the bronchiectasis is only mild or moderate, pneu- 
mothorax is not contraindicated. 


It should be remembered that bronchiectasis in 
association with inactive tuberculosis is a benign 
disease. However, if symptoms are severe (especi- 
ally hemoptysis) resection is the only cure. Thor- 
acoplasty or pneumothorax or other collapse meas- 
ure may be of palliative value in controlling hemor- 
rhage in cases in which resection is contraindicated. 
If there are recurring attacks of exacerbation of 
symptoms, considerable relief may be obtained by 
the temporary use of penicillin or aureomycin. 
Some patients who have abundant cough and spu- 
tum may obtain considerable relief by moving to a 
warm, dry climate. 


It is to be expected that future therapy will be 
greatly modified by long term studies of the natural 
history of tuberculosis and bronchiectasis, by ther- 
apy, and by improved pulmonary resection. 
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Dale Dehydrated Goat’s Milk solves both 
doctors’ and patients’ problems when goat’s 
milk is indicated in the diet. It is convenient, 
safe, dependable, scientifically uniform goat’s 
milk in its most economical form. 

EASY TO USE. Simply by adding cold or 
warm water Dale quickly mixes into a deli- 
cious fluid milk, recapturing its original fresh- 
ness without tasting “canned”. Requires no 
refrigeration. 


SAVES TIME AND MONEY. It is 100% 


usable. Ounce for ounce, reconstituted Dale 
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is as economical as any form of goat’s milk. 
There is no loss from adherence to the can or 
from spilling or souring. 


1LB. EQUALS 5 QUARTS.One pound of 
Dale Dehydrated Goat’s Milk, when reconsti- 
tuted, makes approximately 5 quarts of whole 
fluid milk as needed. Dale is scientifically uni- 
form. 


PLEASANT TASTE. “Goaty” flavor and 
odor eliminated by the dehydration process 
—without any loss of healthful food values. 


Dale Dehydrated Goat’s Milk is pre- 
pared from clean, fresh, whole milk obtained 
from selected herds maintained under rigid 
sanitary conditions. It is pasteurized, spray- 
dried and vacuum packed—providing a reli- 
able year-round source of whole, pasteurized 
goat’s milk. In 8 oz. and 1 lb. cans. Descriptive 
folder available upon request—write Dept H-31 
Cutter Laboratories, Berkeley, California. 
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FOR ALMOST FOUR DECADES physicians have recognized the merits 
of infant-feeding formulas composed of cow’s milk, water and 


Dextri-Maltose*. 

In LACTUM and DALACTUM, Mead’s brings new convenience 
to such formulas—for LACTUM and DALACTUM are prepared for 
use simply by adding water. 

LACTUM, a whole milk formula, is designed for full term infants 


with normal nutritional needs. DALACTUM is a low fat formula 
for both premature and full term infants with poor fat tolerance. 


Both are generous in protein. #T. M. Reg. U. S. Pat. Off. 


LOCAL OFFICES: 
417 Market Street, San Francisco 5, California, DOuglas 2-5910 
737 Terminal Street, Los Angeles 21, California, VAndike 4309 





